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PaGouas nporpamma no xumun 8 kiace (2 yaca B HeJes10, Bcero 68 yacos) YMK
O.C.I'abpueasss ®I'OC

AHHOTALIIUA

Pabouas nmporpamma yueGHOTrO Kypca o XMMHUH AJ1s 8 Kilacca pa3zpadorana Ha ocHoBe @I'OC BToporo
IIOKOJIEHUs, IPUMEPHOM MporpaMMbl OCHOBHOI'O 00uIero odpa3zoBaHus 10 XUMuUHU (0a30BbIi ypOBEHB) U
aBTopckoi mporpammbl O.C. I'abpuensna (I'abpuensta O.C. mporpamma kypca xumuu i 8-11 kimaccos
o0meobpaszoBarenbHbIX yYupexaenuii M: [Ipoda,2010r).

[Iporpamma paccuutana Ha 68 yacoB (2 waca B Henemo). JlaHHas mporpaMma KOHKPETU3UPYET
CoJlepKaHue CTaHAapTa, AAa€T pacHpeieieHHe ydyeOHBbIX 4acoB IO paszesiaM Kypca, IOCIeJ0BATENIbHOCTb
M3YUYCHHS TEM U Pa3feiioB C YUETOM MEXIPEAMETHBIX U MPEIMETHBIX CBS3€H, JIOTMKKA Y4eOHOTo mpoliecca,
BO3PACTHBIX OCOOEHHOCTEHN y4aluXcs.

XuMmus, Kak OJlHAa W3 OCHOBOIOJAralomMX 00JacTell €CTECTBO3HAHUS, SBISIETCS HEOThEMIIEMOM
4acThI0 00pa30BaHMs IIKOJIbHUKOB. Kaxkaplil 4eoBeK KHUBET B MUPE BEIECTB, IO3TOMY OH JOJKEH UMETh
OCHOBBI ()YHJAMEHTAJIbHBIX 3HAHUH 10 XMMHUHU (XMMHUYECKAas CHMBOJIMKA, XMMHYECKHE TOHSTHSA, (DAKTHI,
OCHOBHBIE 3aKOHBI U TEOPHUH), TO3BOJISIOLINE BEIPAOOTATh MIPEJICTABICHHSI O COCTaBE BELIECTB, X CTPOCHUH,
MPEBpAIEHHSIX, IPAKTHYECKOM UCITIOIB30BaHUH, A TAK)KE 00 OMACHOCTH, KOTOPYIO OHH MOTYT IIPEJCTABISTh.
W3yuas XMMUIO, ydalquecs y3HAIOT O MaTepualbHOM E€IMHCTBE BCEX BEIECTB OKPYXKAIOIEro Mupa,
O0YCJIOBJICHHOCTH CBOMCTB BEIIECTB WX COCTAaBOM M CTPOCHHEM, IO3HABAEMOCTH U TPEICKA3yeMOCTH
XUMUYECKUX sBJIeHUHA. I3ydyeHue CBOMCTB BEINECTB W MX IpeBpallleHUul CHOCOOCTBYET pa3BUTHIO
JIOTUYECKOT0 MBIIIUICHHS, a MpaKkTHieckas paboTa ¢ BeniecTBaMu (J1a00paTOPHBIE OMBITHI) — TPYIOIIOOHIO,
aKKypaTHOCTH M coOpaHHocTd. Ha mnpumepe Xxumuu ydamuecs IOJIyYarOT MPEACTABICHHUS O METoJax
MO3HAHUS, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX HAyK (IKCIEPUMEHTAIBHOM H TEOPETUIECKOM).

Pabouass mporpamma yd4eOHOro Kypca XMMUHU JJIs 8 Kjlacca cocCTaBieHa Ha ocHoBe IlpumepHoii
IIPOrpaMMbl OCHOBHOT'O 0011ero o0pa3zoBaHus M0 XMMHMU (0a30BbI YPOBEHb) U MPOTrpaMMbl Kypca XUMHHU
IS yqanmxcs 8 kiaccoB o0meo0pazoBaTenbHbIX yupexaeHuit apropa O. C. 'abpuensna (2010 roxa).

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B HEJENI0), B TOM YHCJIE€ Ha KOHTPOJIbHBIE paboThI- 4
qaca, MPaKTUYeCKHe paboThl —7 4acoB.

ConeprkaHue MporpaMMbl HAIllPaBICHO HAa OCBOEHHE YYAIIMMUCS 3HAHWW, YMEHHH W HaBBHIKOB Ha
0a30BOM ypOBHE.

Henun n3yueHust Xumuu B 8 Kiacce:
* OCBOCHHWE BAXHEWITNX 3HAHWI 00 OCHOBHBIX MOHATHSIX U 3aKOHAX XMMHUHU, XUMHYECKOH CHMBOITHKE;

* OBJIQJICHHME YMEHUAMU HaOII0aTh XMMHMUYECKUE SIBICHHUS, TMPOBOJIUTh XUMHYECKHH HKCHEPHUMEHT,
IIPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUECKUX (POPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEaKIHil;

* Ppa3BUTHE IO3HABATEJIbHBIX HMHTEPECOB M HHTEIUIEKTYyaJIbHBIX CIOCOOHOCTEM B Ipoliecce MpPOBEACHUS
XMMHUYECKOTO  HKCHEPUMEHTAa, CAMOCTOSTEIbHOIO MPUOOpPETeHUs 3HAHMH B  COOTBETCTBHHU C
BO3HHUKAIOIINMU JKU3HEHHBIMH ITOTPEOHOCTSMU;

* BOCHHUTaHUE OTHOLIEHHS K XMMHHU KaK K OJHOMY U3 (yHJAaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
JJIEMEHTY 00IIeUEeT0BEYEeCKOI KYIbTYPHI;

* TpUMEHEHUE MOJyYEeHHBIX 3HAHUN U YMEHMH /1711 6€3011acCHOT0 UCIOJIB30BaHUS BEUIECTB M MaTepUaIOB B
OBITY, CEIbCKOM XO341CTBE U HA MPOU3BOJCTBE, PEHICHHS MPAKTUYECKUX 3a7ay B IMOBCEAHEBHON KU3HHU,
NPEeAYNPEXKICHUS SIBJICHUM, HAHOCSIINX Bpe 3JOPOBBIO YETIOBEKA U OKPYKAIOLIEN Cpelie.

3agaum:
1.ChopmupoBath 3HaHHE OCHOBHBIX TTOHSTHI M 3aKOHOB XUMUHU;
2. BocnuteiBaTh 0011I€4EIOBEYECKYIO KYIbTYPY;
3. Yuutp HabI01aTh, IPUMEHSTH MOTYYESHHbIE 3HAHUS HA MIPaKTUKE.
JIMYHOCTHBIMH Pe3yJIbTATAMM HM3yUCHHUs NpeaMeTa «XHUMHUs» B 8 Kiacce ABISIIOTCSA CIEAYIOLINe
YMEHUS:
® 0CO3HABaTh €IMHCTBO U LIEJTOCTHOCTb OKPYXAIOIIEr0 MHUPA, BO3MOXHOCTH €ro MO3HABAEMOCTH U

00BSICHUMOCTH Ha OCHOBE I[OCTI/I)KCHI/Iﬁ HAYKH,



® TIOCTENIEHHO BBICTPAMBATh COOCTBEHHOE IIEIOCTHOE MHUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOpPa30BaHHIO, B TOM YHCIIC U B PaMKaX CaMOCTOSITEILHOW NEATEILHOCTH BHE
IIKOJIBI;

® OI[CHMBATh JKU3HCHHBIC CHUTYallMd C TOYKU 3pEHHs Oe30macHOro oOpa3a XM3HH U COXPAHCHHUS
3JI0POBBSI;

® OLICHUBAThH SKOJIOTHYECKUN pUcK B3aMMOOTHOIIICHUN YeJIOBEKA U IIpupoabl.

‘q)OpMI/IpOBaTB 9KOJIOTMYCCKOC MBINIJICHUEC: YMCHHC OLICHUBATH CBOIO JCATCIBHOCTH M NOCTYIIKU
NPYTUX JIOJIEH C TOYKH 3pEHHsl COXPaHEHHs OKpYXKAloIIed Cpelbl - TapaHTa J>KU3HU U
Oyaromnostyuust Jirojiei Ha 3emIie.

MertanpeAMeTHBIMH  pe3yibTaTaMd  M3y4eHUs Kypca «XuUMUS»  sBIseTcs  (OpMHpPOBAHUE
YHUBEpPCaJIbHBIX yueOHbIX neicTBuil (YY ).

Pecynamusnvie YVI.

® CaMOCTOSITEIILHO OOHAPYXHUBATh U (POPMYIMPOBATH YUEOHYIO TPOOIEMY, OTPEACITH 1eTbh y4eOHOM
JeSITEIIbHOCTH;

® BHIJIBUTaTh BEPCUU pEIIEHUs MpoO0JIeMbl, OCO3HABAaTh KOHEYHBIM pe3ysibTaT, BBIOMpPATh U3
IPEUIOKEHHBIX U UCKaTh CAMOCTOSITENIbHO CPEACTBA JOCTHIKEHUS LIENH;

® COCTaBJIATh (MHAUBUIYaIbHO WIM B IPYIIIE) IUIaH PEIICHUS IPOOIIEMBI;

¢ paboTast 1Mo IJIaHy, CBEPSTh CBOM JICHCTBHUS C LEIBIO M, IPU HEOOXOIUMOCTH, UCTIPABIIATH OIIHOKH
CaMOCTOSITENIbHO;

® B JIMAJIOTe C YUUTEJIEM COBEPLIEHCTBOBATH CAMOCTOSATENIBHO BHIPAOOTaHHbBIE KPUTEPUH OLICHKH.

llosnasamenvuvie YVJI:

® AHATM3UPOBATh, CPAaBHUBATh, KJIacCHPUIMPOBATh M 0000marh (akTbl W SBICHUSA. BBIABIATH
HNPUYHMHBI U CIIEACTBUS NPOCTHIX SBICHUH.

® OCYIIECTBIISTh CpaBHEHHE, KIIACCH(PHUKAIINIO, CAMOCTOSITEIIHHO BHIOMpAsi OCHOBAHUS W KPUTEPUU IS
yKa3aHHBIX JJOTHYECKUX OTEpaInii;

® CTPOUTH JIOTUUECKOE PACCYKACHUE, BKIIIOUAIOIIee YCTAHOBICHNE PUYUHHO-CIIEJICTBEHHBIX CBSI3€Hl.

® CO3/1aBaTh CXEMaTHUECKUE MOJIENH C BBIJIEICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

® COCTaBIISITh T€3UCHI, Pa3JIMUHbIE BUBI IJIAHOB (TIPOCTHIX, CIIOXKHBIX U T.I1.).

e MpeoOPa3oBBIBATE MHPOPMALIUIO M3 OJHOTO BHJA B IPYroi (TabiuIly B TEKCT U Mp.).

® yMETh ONpEAEIsATh BO3MOXKHBIE MCTOYHUKM HEOOXOJUMBIX CBEIEHUHM, MPOM3BOIUTH IOHCK
WHPOPMAIINH, aHATU3UPOBAThH M OIICHUBATH €€ JJOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

CamocTosiTeIbHO OpPraHM30BHIBaTH Y4YEOHOE B3aUMOJICHCTBHE B Tpynme (ompenensTh oOmue Ienu,
pacnpenensiaTb poid, JOrOBapUBaThCA IPYT C APYTOM U T.1.).

IIpeaMeTHBIMH pe3yJIbTATAMHU U3yUYEHUS MIPEAMETA SBISIOTCS CICAYIOIIUE YMEHUS:
® OCO3HAHME POJIH BEILECTB!
- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IIPUPOJAE U TEXHUKE;
- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE.
® PacCMOTPEHHUE XUMHUUYECKHUX MTPOLIECCOB:
- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HaXOAWUThb 4YEpPThbl, CBUAETEILCTBYIOLIME OO0 OOIIMX NpHU3HAKAX XHMHUYECKUX TMPOIECCOB U HX
pa3Inyusx.
® ICII0JIb30BAHNE XUMHUYECKUX 3HAHU B OBITY:
— OOBSICHATH 3HAUEHHUE BEIIECTB B KU3HU U XO34HUCTBE YEJIOBEKa.
® O0BSICHATH MUP C TOUKU 3PCHUS XUMUU:
— IIEPEUUCIIATh OTIIMYUTEIILHBIE CBOMCTBA XMMUYECKUX BEILIECTB;
— Pa3IM4aTh OCHOBHBIE XUMHYECKHUE MPOLIECCHI;



- OIIPENEIATh OCHOBHBIE KJIACChl HEOPTaHUYECKNUX BELIECTB;
- IOHUMATh CMBICII XUMUYECKUX TEPMHUHOB.
® OBJIAJICHUE OCHOBAMH METOJOB MO3HAHUS, XaPAKTEPHBIX JIsI ECTECTBEHHBIX HAYK:

- XapaKTepHu30BaTh METO/bl XUMUYECKON HayKu (HaOJI0/IeHNEe, CPABHEHHE, SKCIIEPUMEHT, U3MEPEHUE)

U UX POJIb B IO3HAHUU ITPUPOJIBL;

- IPOBOJUTH XUMUYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.

® yMEHHUE OLICHHBATh IMOBEJICHHUE YEJIOBEKA C TOUYKH 3PEHUS] XUMUYECKON 0€30MacCHOCTH MO OTHOIICHUIO

K YEJOBEKY U NPUPOJE:

- HCIOJIb30BaTh 3HAHUS XMMHU NPU COOIIOACHUU MPABUIJI HCIOIb30BAHUS OBITOBBIX XHMHUYECKUX

MPEIapaToB;

— pa3nuyaTh onacHble U 0e30macHbIe BEIIeCTBA.

Pabouast mporpamMma mocTpoeHa Ha OCHOBE KOHIIEHTPUYECKOTO MOAXO0Ja. DTO JOCTUTACTCS MyTeM
BBIWICHEHHS] JUJAKTHYECKOW E€IUHUII — XMMHYECKOIO 3JEMEHTa - W JAJbHEHIIEM YCIOXHEHUU U
pacIIMpeHUH €e: 3/IeCh TAKOBBIMHU BBICTYIAIOT ()OPMBI CYIISCTBOBAHUS (CBOOOIHBIC aTOMBI, MPOCTHIC U
CIIOKHBIE BelllecTBa). B mporpamme y4yuThIBaeTCs peaau3alus MEXIPEAMETHBIX CBA3EH ¢ KypcoM (QU3MKU
(7 wmacc) u Owmonorumu (6-7 Kiaccel), TIE€ JaeTCd 3HAKOMCTBO C CTPOCHHEM aToMa, XHUMHYECKOU
opraHmzalei KJIeTKU U IpoleccaMu 0OMeHa BEIECTB.

OcHoBHOW (opMO# oOpraHu3anuu y4eOHOTO TIpoIlecca SIBISETCS KIACCHO-ypodYHas cucTema. B
KauecTBE JIOTIOJHUTENbHBIX (OpM OpraHuzanuu o0pa3oBaTENbLHOTO MPOIECcCa HCIOIb3YeTCsS CUCTEMa
KOHCYJIbTAIIAOHHON TOJAJCPKKH, WHIAUBHIYAIBLHBIX 3aHATHUH, CAMOCTOSTEIbHAS padoTa ydJamuxcs C
MCIOJIb30BAHUEM COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOIOTHA.

[IpeoOmanaromeir (GopmMol  KOHTPOJIST BBICTYMAIOT IHUCHMEHHBIM  (CaMOCTOSITCIIBHBIE U
KOHTPOJIbHBIE pa0OThI) U YCTHBIN onpoc (cobecenoBaHue).

HcxonubIMH JOKYMEHTAMH IJIA COCTABJIEHHS PUMepa padoueii MporpaMMbl ABWINChH.

1. Tlpuka3 MunoOpuayku ot 17.12. 2010r. Ne 1897 «O06 yrBepxxaenuu u BBeaenun B aetictsue ®I'OC
01610)>

2. Tlpuka3z MunoOpHayku ot 17.05.2012 Ne 413 «OO0 yTBepxaeHnn ¥ BBeAeHUU B AeiicTBie GI'OC
cpemHero( MOJIHOTO) O0Iero 00pa3oBaHUD»

3. IIucemo MunucrepcrBa obpazoBanus v Hayku P® ot 19 anpesns 201 1r. Ne03-255 «O BBenenun
(enepanbHBIX TOCYAapCTBEHHBIX 00Pa30BaTENIFHBIX CTAHAAPTOB OOLIET0 00pa30BaHMUS»

4. Tlpuka3z Munoopuayku Poccun ot 7 uronst 2012 1. Ne 24480 «O0 yrBepxaeHuu (enepaibHOro
rOCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CPEAHETro (TMOTHOT0) 00IIero 00pa3oBaHMsD»

5. ®enepanbHOrO rocyIapcTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa OCHOBHOT'O OOIIEro 00pa3oBaHUs
(mpuka3z MunucTepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepanun ot 17 nexadpst 2010 r. Ne 1897)

6. IlpumepHBIe IPOrpaMMEI IO Y4eOHBIM IpeaMeTaM (eaepaabHoro 6a3ucHOro yueOHOro raHa.

3a ocHOBy paloueil mporpaMmsbl B3sfTa IporpaMMa Kypca xumuum s 8-11 kiaccoB 001meoOpa3oBaTeIbHBIX
yupexaenuit (aBrop  O.C. l'abpumensiH), pekomMeHAoBaHHas JlemapraMeHTOM OOpa30BaTElIbHBIX MPOrpaMM H
CTaHIapTOB 00Iero odpazoBanusi MuHKcTepcTBa oOpazoBanust PP, onyOmukoBaHHas w3aTenbcTBOM «JIpoda» B
2010 rony.
[Ipennaraemple Matepuanbsl pazpaboTaHbl Ha ocHOBe aBTOpckoil mporpammbl O.C.I'aGpuensHa, cOOTBETCTBYOLIEH
denepanTbHOMY KOMIIOHEHTY ['ocymapcTBEHHOTO cTaHiapTa oOIero o0pa3oBaHUsS M JOMYIICHHOW MUHHUCTEPCTBOM
obpaszoBanuss u Hayku Poccuiickoit ®exepannu (O.C.I'abpuensa Ilporpamma kypca xummu Juis 8-11 kimaccoB
0011e00pa3oBaTeNbHBIX YUPEXKICHUH — 2-¢ u3/1aHue, nepepadboranHoe u gonoaHeHHoe — M.: Jpoda, 2010.).
ABTOPCKOH IporpaMMe COOTBETCTBYET yUeOHUK: «XUMHUs 8 Kiaccy
B aBTOpCKYyI0 porpamMMy BHECEHBI CIEAYIONINE N3MEHEHHS:
1.YBeu4eHo 9rcio YacOB Ha U3YYCHHE TEM:
- «BBenenne» 5 yacoB BMECTO 4 4acoB 3a CUET BKIIIOUEHHS TPAKTHUEeCKUX padoT Nel u Ne2.
- Tema 3 «CoennHeHNs XUMHYECKUX AJIEMEHTOB» 110 15 "acoB BMecTo 12 9acoB 3a CUET BKIFOUCHHS MPAKTHUECKHUX
pabot Ne3 m No5.
- Tema Ned «M3MeHeHHs, TPOUCXOASIIME C BemecTBamMu» 12 dacoB BmecTo 10 WacoB 3a cYET BKIIOYCHHS
MPaKTU4IecKOi padoThl Ned.



- Tema Ne6 «PactBopenue. PactBopel. CBolicTBa pacTBOPOB 3JCKTPOJIUTOBY 22 vaca BMecTO 18 9acoB 3a cueT
BKJIIOUEHHUS MpakTUueckux padot Ne8, 9. IIpakTtmueckas pabora Ne6,7 HCKIIOUEHBI, T.K. OMNBITBI U3 ITHX padoT
MOBTOPSIIOTCS B paKTHUECKol paboTe Ne8.

Taxum 00pa3zom, MpakTU4YeCKre padOThl, COCTABISIIONINE TEMY 5 U TeMy 7, paclpeesieHbl Mo IpyruM TeMaM Kypca B
COOTBETCTBHHU C M3y4aeMbIM MaTepHaioM (HyMmeparus mnpakTadeckux pabot mo yueonuky O.C. [abpuensaa 2013r.
M3IaHUS)

2.YBeJIM4eHO YuCII0 YacoB Ha M3ydeHue BBeaeHus ans uzyueHus WHCTpykTaxa no Th mpaBun noBenaenus u paboThI
B KaOWHEeTe XMMHUHU. Y MEHbIIEHO YHCIIO YaCOB Ha N3Y4YeHHE TeMBbI | « ATOMBI XUMHUYECKHX dJIeMeHTOB» ¢ 10 gacoB 1o
7 dacoB, T.K. MOHATHE 00 HM30TOMAaX paccMaTpuBaeTcs Ha Ypoke «OCHOBHBIE CBEICHHS O CTPOCHHH aTOMOB).
YBeauueHo ynciao yacoB Ha uzyueHue TeMbl Ne3«CoenHeHNsT XUMUUECKUX 3JIEMEHTOB)» B CBSI3U C TPYAHOCTSMH B
pelieHnH 3aad Ha HaxOXJEHHE MacCOBOM [ONM BELIECTBA. YBEJIW4YEHO YHUCIO YacoB Ha HM3ydeHue Tembl Nod
«M3MeHeHns1, TPOUCXOIAIINE C BEIIECTBAMU», T.K. BKIFOYEHA T€Ma O TOHATHH CKOPOCTH XHMHYECKON peakiuu H
BO3HHMKAIOT 3aTPyJHEHHs TPU pacyeTrax [0 ypaBHEHUSIM XHMHYECKHX pEaknui. YBeJIWYeHO 4YHCIO YacoB Ha
nzyuenne Tembl Ne5« PactBopenne u pactBopsl. OBP», T. K.mpoBoaWTCS TO/10Bas K.p. 32 Kypce 8 Kiacca U BO3HUKAET
HE00XOMMOCTh CHCTEMHOTO 0000IIIEeHHS BCEro y4eOHOTO MaTeprala H3y4eHHOTO 3a TO/I.

3.3 aBTOpCcKOW TporpaMMBbl WCKIIOUYEHA YacTh y4eOHOTrO Marepuana, KOTOPBIA OTCYTCTBYET B OOsI3aTENIbHOM
MHUHHUMYME COACPKAHUA OCHOBHBIX O6pa3OBaT€J'[I)HI)IX mnmporpaMm i OCHOBHOM IIKOJIBI, TaKX€ HWCKIKOYCHBI
HEKOTOpPBIE JeMOHCTPAIMOHHBIE OMBITH M JIAOOPATOPHBIE paOOTHI M3-32 HEIOCTATKA BPEMEHHU Ha WX BBITIONHEHHE MPU
2 gacax B HeJIeJI0, TaK KaK aBTOPCKasl IporpaMMa mpeaycMaTpuBaeT 2/3 daca B He/IeTIro.

KOHerTHI)Ie TpC6OBaHI/I$I K YPOBHIO MOAIOTOBKH BBITYCKHHUKOB OIIPEACJICHBI MJIA KaXAOr'0 YpOKa MW BKIIIOYCHLI B
MOYpOYHOE IIAHUPOBAHHE.

B noypounom mutanupoBanum B rpade «M3ydaeMbie BOMPOCHD KypCHBOM BBIJEIICH MaTepHai, KOTOPHIH MOIeKUT
HU3YUYCHHIO, HO HC BKIIFOYACTCA B Tpe6OBaHI/ISI K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

Temamuueckoe naanuposanue no xumuu, 8 Kuacc,
(2 uaca 6 neoenio, écezo 68 uacoe)
YMK O.C. I'abpuenana.

Ne HanMeHoBaHue TeMBbI Bcero N3 uux
n/n 4acoB

IIpakTH4eckne padoThI

1. | Tema 1.BBenenue 6 Nel,Ne2. ITpuémsl obpatienus ¢ 1a00paTopHBIM 000PYIOBAHUEN
HaOJI0JICHNE 32 TOPSIIEH CBEUO.
2. | Tema 2. 7
ATOMBI XUMHYECKHX 3JIEMEHTOB
3. | Tema 3. 5
[IpocTeie BemecTBa
4, Tema 4. 16 Ne3. Axann3 HO4YBBI U BOJBI.
CoenuHeHNs XUMHUIECKUX Ne4. TIpuroToBieHHE pacTBOpa caxapa ¢ 3aJaHHON MacCOBOM 110

OJICMCHTOB PAaCTBOPCHHOT'O BCIICCTBA.




5. | Tema 5. 12 Ne5. ITpU3HAKM XUMHUECKUX PEAKIUI.
M3MeHeHus1, MpOUCXOISIINE C

BEILIECTBAMH.
6. Tema 6. 22 Ne6.CroiicTBa KUCIOT, OCHOBAHHUI, OKCHIOB U COJCH.
PactBopenue. PactBophl. CBoiicTBa No7. Pemrenne skcriepuMEHTATBHBIX 3aad.

PacTBOPOB AJIEKTPOJIUTOB.

HUroro: 68 6

COJAEPKAHUE U3YYAEMOI'O KYPCA
8 KJIACC

Tema 1. BBenenue B xummuio (6 1)

XHUMHS — HayKa O BEIEeCTBaX, UX CBOMCTBAX U MPEBPALICHUSAX.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (pOpMax ero CyliecTBOBaHUSA: CBOOOJHBIX aTOMAaX, IPOCTHIX U
CJIOKHBIX BEILIECTBA

[TpeBpamenus BemiectB. OTaMUME XUMHUUECKUX PEaKUUN OT (U3NUECKuX sBIeHUN. Poib xumuun B
YKU3HM YEI0BEKA.

KpaTkne cBeneHus: U3 UCTOpPUN BO3HUKHOBEHMSI U pa3BUTHs XUMHUHU. [lepuon anxumuu. Ilonarue o
¢unocopckom kamue. Xumus B XVI B. Pazputue xumuum Ha Pycu. Ponp oTeuecTBEHHBIX YYEHBIX B
CTaHOBJICHMH XUMHUYecKol HaykH - paboTsl M. B. JlomonocoBa, A. M. bytneposa, /[. 1. Menneneena.

XuMHYecKasi CUMBOJIMKA. 3HAKW XHUMHUYECKHX OJJIEMEHTOB M TPOMCXOKIEHUE HX Ha3BaHMM.
Xumnyeckue popmynsl. MHnekcsl u kodp¢uumenTsl. OTHOCUTENBHbIE aTOMHAsE U MOJIEKYJspHas MacChl.
Pacuer MaccoBO# 10J11 XUMUYECKOTO JIEMEHTA IO (hOpMyJIe BELIECTBA.

[lepuoanueckast cucremMa xumudeckux anemeHtoB JI. M. MenneneeBa, ee CTpykTypa: Majble U
0oJbIIIMe IEPUOABI, TPYIIILI U MOATPYIIHI (TaBHas U moboyHast). [lepuoanyeckas cuctema Kak ClipaBOqHOE
mocoOue IS MOTYYSHHsI CBEIEHUH 0 XUMHYECKHUX dIIEMEHTaX.

Pacuérnbie 3agaum. 1. HaxoxneHne OTHOCHUTEIBHON MOJIEKYJISIPHOM MaccChl BEHIECTBA MO €ro
XUMUYecKol (opmyne. 2. BpluncieHne MaccoBOM J0NMM XMMHYECKOTO 3JIEMEHTa B BEIECTBE IO €ro
dbopmyre.

IIpakTyeckas padora Ne 1
[IpaBuna TexXHUKH 0€30MAaCHOCTH MpH padboTe B XUMHUUYECKOM Kabunere. JlabopaTopHoe oOopymaoBaHuE U
oOpallleHue C HUM.

IIpakTuyeckass padora Ne 2
Habmoienue 3a ropsimieii cBe4oit.

IIpeaMeTHBbIE Pe3YabTAThI 00YUeHHS

VYyammiics TOJDKEH ymems:



WCTIOJh30BaTh TPU XAPAKTEPUCTHKE BEHIECTB TMOHATHS: «aTOM», «MOJIEKYIa», «XUMUYCCKHA
ANIEMEHT», «XUMHUYECKHHA 3HAK, WM CHMBOJI», «BELICCTBO», «IIPOCTOE BEIIECTBOY», «CIIOKHOE
BEIIECTBOY, «CBOMCTBA BEIIECTBY», «XMMHUUCCKHUE SIBTICHUS», «(DU3MUECKUE SBICHUS», «K0d()PHUIIMEHTH»,
«UHJICKCBI», «OTHOCHUTEIIbHAS aTOMHAsi Macca», «OTHOCUTEIBbHAs MOJICKYJSIpHAs Maccay, «MaccoBast
JIOJIS DJIEMEHTaY;

3HATh: MPEIMETHl M3yYCHUS SCTECTBCHHOHAYYHBIX IUCIMIUIMH, B TOM YHCJIC XHUMHH; XUMHYCCKUE
CHMBOJIBI, UX Ha3BaHUs M IPOU3HOIICHHE;

KJ1accu(UIIMPOBATh BEIIECTBA 110 COCTABY HA MPOCTHIE U CIIOKHBIC;

pa3nuyaTh: TENA U BEIIECTBA; XUMHYECKHIA SJIEMEHT U TIPOCTOE BEIIECTBO;

ONMHCHIBATH: (OPMBI CYIIECTBOBAHUS XHUMHYECKHX OJJIEMEHTOB (CBOOOJHBIC aTOMBI, IPOCTHIE
BEIIECTBA, CIIOKHBIC BellecTBa); Tabmuunyo Qopmy [leprogudeckoll CHUCTEMBI XUMHYECKHX
JJIEMEHTOB; TOJIOKEHUE deMeHTa B Tabmuue [I. M. MeHneneeBa, UCIIONb3ys MOHATHS «IIEPHOIY,
«TpyImay, «rJIaBHas MOATPYIIIa», «IIO00YHAs TOATPYIINA; CBOMCTBA BEIISCTB (TBEPABIX, KUIKUX,
ra3000pa3HbIX);

OOBSICHATH CYIITHOCTh XUMUYECKHUX SIBJICHUN (C TOYKH 3PCHUSI ATOMHO-MOJICKYJISIPHOTO YUYCHHUS) U UX
MPUHIAITHATEHOE OTINYHE OT (PU3UICCKUX SBIICHUMN;

XapaKTepU30BaTh: OCHOBHBIC METOJbI HW3YYCHHUS CCTECTBCHHBIX JUCIUIUIMH (HAOJIOICHUE,
HKCHEPUMEHT, MOJCIMPOBAHKE); BEIIECTBO IO €ro XUMHYECKOW (opMyse COTIacHO IUIaHYy:
KayeCTBEHHBIH COCTaB, THUI BEIIECTBA (IIPOCTOE WM CIIOKHOE), KOJMYECTBCHHBIH COCTaB,
OTHOCHUTEIIbHASI MOJICKYJISIpHAsE Macca, COOTHOIIEHUE MAcC DJIEMEHTOB B BEIIECTBE, MACCOBBIC TOITU
AJIEMEHTOB B BEIECTBE (IJIs1 CIIOKHBIX BEIIECTB); POJIb XUMHUH (TIOJIOKUTEILHYIO U OTPHUIIATEIILHYO)
B )KU3HU YEJIOBEKA, apIrYMEHTHUPOBATH CBOEC OTHOIICHHE K 3TOU Mpodieme;

BBIUUCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYEO MacCy BEIIECTBA M MAaCCOBYIO JOJH XHMHUYECKOTO
AJIEMEHTA B COCJIMHCHUSX;

MIPOBOINTH HAOJFOICHUS CBOMCTB BEIIECTB U SIBJICHUI, IPOUCXOISIINX C BEIIECCTBAMU;

coONMOIaTh TpaBWiia TEXHUKH OE€301MacCHOCTH TIPU TPOBEICHHH HAONIOACHUNH W J1aOOPaTOPHBIX
OTIBITOB.

MeTaﬂpe}]MeTHbIe pe3yJabTaThbl oﬁyqe}ma

VYyamuiicst JOJKEH ymems:

ONpeNeNIATh NpoOJeMbl, T. €. YCTaHaBIMBaTb HECOOTBETCTBUE MEXKIY JKEJaeMbIM U
JECTBUTEIBHBIM;

COCTaBJISITh CJIOKHBIH IJIaH TEKCTa;

BJIa/IETh TAKUM BHUJIOM M3JI0’KEHHUS TEKCTa, KaK TOBECTBOBAHUE;

0] PyKOBOJICTBOM YUYUTEIIS IPOBOJUTH HEMIOCPEICTBEHHOE HAOIIOACHUE;

MOJlT PYKOBOJCTBOM YUWUTeNsd O(OPMIATH OTYET, BKJIIOYAIOUIMHA OMUCAaHWE HAOIIOACHHUS, €ro
pE3yJIBTAaTOB, BHIBOJIOB;

WCIIOJIb30BaTh TaKOW BHUJA  MBICIEHHOTO (MIEAJbHOIO) MOJEIUPOBAaHUSA, Kak 3HAKOBOE
MOJIeTTUpOBaHuE (Ha MpUMepe 3HAKOB XMMHUYECKUX DJIEMEHTOB, XMMHUECKUX POpMY);

UCMOJb30BaTh TAaKOM BHJ MaTepUANbHOrO (MPEAMETHOr0) MOJEIMPOBAHUA, Kak (u3nueckoe
MOJIETMPOBaHUE (Ha IPUMEPE MOEINPOBAHMSI AaTOMOB U MOJIEKYIT);

M0JIy4aTh XUMHUYECKYI0 HTHPOPMAIUIO U3 PA3IMYHBIX HCTOYHHUKOB;

OIIpEeNIeNIATh OOBEKT U ACIIEKT aHAJIN3a U CUHTE3a;

OTIpeEIIsATh KOMIOHEHThI 00BEKTa B COOTBETCTBUU C ACIIEKTOM aHalM3a U CUHTE3a;

OCYILLECTBIISATh KAUECTBEHHOE U KOJIMYECTBEHHOE OMUCAHNE KOMIIOHEHTOB 0OBEKTa;

OIPEAEIATh OTHOIIEHHs 00bEKTa C APYTUMH 00BEKTaMU;

OTIpEeJIeNIATh CYIIECTBEHHBIE TPU3HAKU 0OBEKTA.

Tema 2. ATOMBI XUMHYECKHUX 3JIeMeHTOB (7 u)



ATOMBI Kak (opMa CYyIIECTBOBAHHUS XUMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHHH
atoMmoB. JlokaszatenbcTBa CIOKHOCTH CcTpoeHus aroMoB. Omwitel Pesepdopma. [lnmanerapHas monmens
CTPOEHMS aToMa.

CocraB aTOMHBIX sjiep: MPOTOHBI M HEUTpPOHBI. OTHOCHUTENbHAsE aTOMHasg Macca. B3anuMocBs3b
MOHATUH «IIPOTOH», KHEUTPOH», «OTHOCUTENIbHASI ATOMHAsl Macca.

M3meHeHune yncia MpoTOHOB B si/Ipe aTomMa - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

M3MeHeHne unciia HEUTPOHOB B siipe aToMa - oOpa3zoBaHue U30TONOB. COBpEMEHHOE ONpEIEIICHNE
MOHATHUS «XUMHUYECKUH 3IeMEeHT». M130Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHYECKOTO 3JIEMEHTA.

OnektpoHbl. CTpoeHHE SJEKTPOHHBIX O0OJOYEK aTOMOB XUMHYECKHX dieMeHTOB Nel-20
nepuoanueckon cuctemsl Jl. . Menneneesa. [lonaTne o 3aBEpIIEHHOM M HE3aBEPLICHHOM 3JIEKTPOHHOM
cioe (IHEePreTUYECKOM YpOBHE).

Ilepuonnueckas cucrema xumuueckux osnemeHToB [[. M. MeHneneeBa U CTpoOeHHUE aTOMOB:
¢u3nUecKuil CMBICI OPSIIKOBOTO HOMEpA JIEMEHTa, HOMEpa TPYIIbI, HOMEpa Mepro/a.

M3meHeHune yucna 3JIeKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMUMHUUYECKOIrO 3JIEMEHTA -
00pa3oBaHME IOJIOKUTENBHBIX M OTPHULATENFHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJIOB U
HeMeTauioB. [IpuynHbl U3MEHEHUSI METAIIIMYECKUX U HEMETAIJIMYECKHUX CBOMCTB B MIEPUOIAaX U Tpymmax.

OO0pa3oBanue OWHApHBIX coenuHeHui. [loHATHe 00 MOHHOW CcBsi3u. CxeMbl 00pa3oBaHUS MOHHON
CBS3HU.

B3anmMopeiicTBiie aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETAIZIOB MEXIY CO00H - oOpazoBaHHe
JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBajleHTHAst HeNoJsipHask XMMUYECKasi CBA3b.

DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL.

B3aumopeiicTBie aTOMOB XUMHUYECKHX 3JEMEHTOB-HEMETAIJIOB MEXIy COo00i - oOpa3oBaHHE
OMHAPHBIX COEAMHEHUI HEMETAIIOB. DJIEKTPOOTPUIATETLHOCTD. [IOHATHE O KOBAaJICHTHOW MOJISIPHON CBSI3H.

BzaumopeiicTBue aTOMOB XHMHUYECKUX JJIEMEHTOB-METAJUIOB MEXIy Cco00il - oOpazoBaHue
METANINYECKUX KpUCTAILIOB. [IoHATHE O METaIUIMUECKO CBSI3U.

JemoncTpanuu. Moenu aTOMOB XMMHUYECKUX 3J1€MEHTOB. [lepuonnueckas cucreMa XUMHUYECKUX
aneMmenToB /1. 1. Menpeneena.

IIpeaMeTHbIE Pe3VJbTAThl 00YUEeHUs

VYyamuiicst JOJKEH ymems:

® JCHOJIb30BaTh MPH XapAKTEPUCTUKE aTOMOB TOHSATHS: «IPOTOH», «HEUTPOH», <IEKTPOHY,
«XMMHUUYECKHUI DIIEMEHT», «MacCOBOE UYMCIIO», «HU30TOI», «3JIEKTPOHHBIA CIOI», «IHEPreTUYECKHM
YPOBEHBY, «AJIEMEHTHI-METAILIBIY, «IJIEMEHTBI-HEMETAJIJIbI»; MPU XaPAKTEPUCTUKE BEIIECTB MOHSATHUS
«MOHHAsI CBA3bY», «UOHBI», «KOBAJICHTHAS HEMOJISIPHAS CBA3bY», «KOBAJICHTHAs IMOJISIPHASL CBA3bY,
«QIIEKTPOOTPHULIATEITBHOCTDY, «BAJEHTHOCTHY, «METAJIIMYECKAs CBSI3bY;

® ONHCHIBATH COCTAaB U CTPOEHHE AaTOMOB »3JIEMEHTOB C MOPSAKOBBIMH HOMepamu 1—20 B
[Iepuoanueckont cucreme xumuuyeckux anemeHToB /. . Menneneesa;

® COCTaBIIATh CXEMBI PACHPEACIICHUS YJICKTPOHOB IO AJIEKTPOHHBIM CIIOSIM B DJIEKTPOHHON 000JI0UYKe
aTOMOB; CXeMbI 00pa30BaHUsI Pa3HBIX THIOB XUMHUYECKON CBS3M (MOHHOW, KOBAJICHTHOM, MeETal-
JINYECKON);

® OOBSACHATH 3aKOHOMEPHOCTH WM3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB (3apsOB sIEp aTOMOB,
Yyycaa 3JEKTPOHOB HA BHEIIHEM SJIEKTPOHHOM CJIO€, YKCIIO 3aIOJHSAEMBIX 3JIEKTPOHHBIX CIIOEB,
paguyc aroMa, 3JEKTPOOTPULATEIBHOCTb, METAJIMYECKHE W HEMETANIMYECKHEe CBOICTBA) B
MepuoIax M rpymnmax (riaaBHbIX noArpymmax) [lepuoanueckoil cHCTEMbl XUMHYECKHX JIEMEHTOB /.
N. MenneneeBa ¢ TOUKH 3pEHUS] TEOPUU CTPOCHHUSI ATOMA;

® CpaBHMBATh CBOWMCTBA aTOMOB XHMMHYECKHX OJJIEMEHTOB, HAXOJ/IIMXCS B OJHOM TIEPUOJEC WIH
riaBHo# noarpynmne [lepuonuyeckoii cuctemsl xumuueckux neMenToB Jl. . MenneneeBa (3aps1oB
sep AaTOMOB, YHCJIAa DOJEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM CJIO€, YHCJIO 3alOJIHSIEMbIX
3JIEKTPOHHBIX CJIOEB, PAUYC aTOMa, MIEKTPOOTPULATEIBHOCTh, METANINYECKUE U HEMETAJUIMYECKUE
CBOICTBA);

® J1aBaTh XapAKTEPUCTHUKY XUMHUYECKHX 3JIEMEHTOB IO MX MOJIOXKEeHHIO B llepnonmyeckoit cucreme
xumudeckux sneMmentoB JI. M. MenneneeBa (XUMUYECKMA 3HAK, TOPSIKOBBIA HOMEp, TEPHOI,



rpynmna, NOATPYIIa, OTHOCHUTENbHAs aTOMHAas Macca, CTPOEGHHE aToMa — 3aps] sAapa, YUCIO
MIPOTOHOB M HEWTPOHOB B sape, OOIIEe YHUCIO AIIEKTPOHOB, PpACHpPENEICHHUE DJIEKTPOHOB IO
AJIEKTPOHHBIM CIIOSIM);

® OmpeneNsTh TUIl XMMUYECKOM CBsI3U 10 (hOpMYJie BELIECTBA;

® [IPUBOJUTH IPUMEPHI BELIECTB C Pa3HbBIMUA TUIIAMUA XUMHYECKOU CBS3H;

®  XapaKTepU30BaTh MEXaHU3MBI O00pa30BaHMS KOBAJICHTHOW CBsi3W (OOMEHHBIN), HMOHHOW CBS3H,
METaJINYECKOI CBS3H;

® YCTaHaBJIMBAaTh IPUUYUHHO-CIIEICTBEHHBIE CBSI3U: COCTAB BEILIECTBA — THUI XUMHYECKOU CBS3H;

® COCTaBIATH (DOPMYJIbI OMHAPHBIX COSAMHEHUI MO BaJICHTHOCTH;

® HaxOJUTh BAJICHTHOCTb JIEMEHTOB MO (hopMysie OMHAPHOTO COSTUHEHHUS.

MeTaleeL[MeTHLIe pe3yJbTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:
e (opmynHpoBaThH TUIIOTE3Y MO PEIICHHUIO MPOOIIEM;
® COCTaBJIATH ITUIAH BBINOJIHCHUS Y4eOHOHM 3a/adm, pemieHus Mpo0JeM TBOPYECKOTO W IOHMCKOBOTO
XapaxkTepa, BHIMOJTHEHHUS IPOEKTa COBMECTHO C YUUTEIIEM;
® COCTaBIIAATH TE3UCHI TEKCTA;
® BIAJCTh TAKUM BHJIOM H3JIOKEHHS TEKCTa, KaK OMUCAHHE,
® CIOJIb30BaTh TAakOW BUJ  MBICIEHHOrO (HMIeaJdbHOr0) MOICTUPOBAHUSA, KaK 3HAKOBOE
MOJIETTUPOBaHUE (Ha MPUMEPE COCTABJICHUS CXEM 00pa30BaHUS XMMHUECKOH CBSI3U);
® JCIOJIb30BaTh TaKOW BHJ MaTEPHAIBHOTO (MPEIMETHOTO) MOJCIUPOBAHUS, KaK aHaJIOrOBOE
MOJIETTUPOBAHUE;
® CIOJIb30BAaTh TaKOM BHJA MaTepuaabHOro (IMPEeaIMETHOr0) MOJEIUPOBaHUS, KakK (U3NYECKOEe
MOJIeJIUpOBaHue (Ha IPUMEPE MOJIEJIEH CTPOSHUSI aTOMOB);
OTIpeeTATh OOBEKTHI CPABHEHHSI U ACTIEKT CPABHEHUSI OObEKTOB;
BBIMIOJIHATH HEMOJIHOE OJTHOJIMHEITHOE CPaBHEHUE;
BBITIOJIHATH HEMOJIHOE KOMIUJIEKCHOE CPABHEHUE;
BBIMIOJIHSATH MOJIHOE OJJHOJIMHEMHOE CpaBHEHUE.

Tema 3. IIpoctbie BemecTBa (54)

[TonoxxeHne METAINIOB U HEMETAUIOB B NMEPUOAUYECKON CHCTEME XMMHYECKHUX 3jeMeHToB J[. U.
MenneneeBa. BaxxHenmue MpocTeie BEMECTBA - METAJUIBL: JKEJI€30, ATFOMUHUM, KaJbLIMM, MarHUM, HaTPUU,
kanuii. O0ure Gpusndeckre CBONCTBA METAJLIOB.

Baxxneiiimme mpocThie BeliecTBa - HEMETAJIbl, 00Opa30BaHHBIE aTOMaMH KHCIOpPOJa, BOJIOPOAA,
azota, cepol, (Gochopa, yrimepoma. CrmocoOHOCTH aTOMOB XHWMHUYECKHX OJJIEMEHTOB K OOpa30BaHUIO
HECKOJIbKUX TPOCTBIX BEIIECTB - AJJIOTPOINHUS. AJIOTPOIHbIE MOIU(BUKALIUN KUCIOpoaa, docdopa U oyoBa.
Merammueckiue U HEMETAUTMYECKHE CBOMCTBA MPOCTHIX BeIeCTB. OTHOCUTEIBHOCTH JEICHHS MPOCTHIX
BEILIECTB Ha METAJUIbl U HEMETAJIbI.

[TocTostnrast ABoraapo. KommdectBo BemectBa. Monbs. MomsipHas Macca. MousipHbI  00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eIUHUIBI KOJMYECTBAa BEIIECTBA — MUJUIMMONIb U KHJIOMOIb,
MUJUTUMOJIApHAs W KWJIOMOJISIPHAsST MAacChl BEIIECTBA, MUJUITMMOJIAPHBIA W KHJIOMOJISIPHBIH 00BEMBI
ra3000pa3HbIX BEIIECTB.

Pacdetsl ¢ MCIONIB30BaHUEM TMOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHASI Maccay, «MOJSPHBIN
00BEM Ta30By», «IIOCTOSTHHAST ABOTaAPOY».

Pacuernble 3agauu. 1. Brruncienne MOISpHON Macchl BEUIECTB MO XUMHYECKUM (opmynam. 2.
Pacyetsl ¢ ucnonb30BaHHEM MOHATHH «KOJIHYECTBO BEIIECTBA», «MOJSIPHAS Macca», «MOJIAPHBIA 00beM
ra3oB», «IIOCTOSIHHas1 ABOTaapo».

JdemoncTpanun. Hekotopsle MeTaibl U HEMETAUIBI KOJUYECTBOM BemlecTtBa 1 Monb. Mojnenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.



HDCI[MCTHBIC PE3VJIbLTATHI 06V‘ICHI/IH
VYyamuiicst JOJIKEH ymems:

® CIIOJIB30BATh MPU  XAPAKTEPUCTHKE  BEUIECTB  MOHITHS:  «METaJUIbl»,  «IUIACTUYHOCTHY,
«TeTJIONPOBOTHOCTEY, «JJIEKTPOIPOBOIHOCTDY, «HEMETAJUIbI», «AJUIOTPOIHUS», «AJUIOTPOITHBIE
BHJIOM3MEHEHHMS, T MOAU(DUKAITAN,

® ONUCHIBATH TOJOKEHUE IEMEHTOB-METAIUIOB U JICMEHTOB-HEMETAIUIOB B [leprnoanyeckoil cucreme
XUMHYECKHX 31eMeHToB [. 1. MeHaeneena;

e KiIaccu(UIUPOBATH MPOCTHIC BEIIECTBA HA METAJLIBI U HEMETAILIBI, DJIEMEHTBI;

® ONpeleNATh MPHUHAICKHOCTh HEOPraHUYECKMX BEIISCTB K OJHOMY M3 HM3YYCHHBIX KJIacCOB —
MeTaJUIbl U HEMETAJLIbI;

® JIOKa3bIBATh OTHOCHTEIHHOCTH JCIICHUS MPOCTHIX BEIISCTB HA METAJUIBI 1 HEMETAJLIBI,

®  XapaKTepu30BaTh 00IIHE (PU3NIECKHE CBOMCTBA METAJIIOB;

® YCTAaHABJIMBATH MPUYMHHO-CJICICTBEHHBIC CBSI3U MEXKY CTPOCHHEM aTOMa U XMMHYECKOH CBS3BIO B
IIPOCTBIX BEIIECTBAX — META/IaX U HEMETaJLIax;

® O00BSCHATH MHOTOOOpPA3HUE MPOCTHIX BEMIECTB TAKUM (PAKTOPOM, KaK aJIIOTPOITHS,

® ONUCHIBATH CBOMCTBA BEIIECTB (HA MPUMEPaxX MPOCTHIX BEMIECTB — METAJUIOB U HEMETAJLIOB);

e CcOOMIOMaTh TpaBWJIA TEXHHUKH OE30MACHOCTH IPH NPOBEIACHUHM HAONIOACHWA M JTAOOPATOPHBIX
OIIBITOB;

® CIIOJIB30BAaTh MPH PEIICHUU PACUCTHBIX 3a7a4 ITOHATHS: «KOJHUYCCTBO BEILIECTBA», «MOJIbY,
«IIOCTOSIHHAsE ABOTAJIPO», «MOJIIPHASI MAccay, «MOJISIPHBINA 00BbEM T'a30B», KHOPMAJIbHBIC YCIOBHSI;

® [IPOBOJUTH PACUETHI C HCIIOJIb30BAHUEM IOHSATHH: «KOJHMYECTBO BEIICCTBA», «MOJISIPHASI Maccay,
«MOJISIPHBIH 00bEM I'a30B», «IIOCTOSIHHAST ABOIaIpO».

MeTanpeaMeTHbIe pe3yJIbTaThl 00y4eHHs

VYyamuiics NOJKEH ymems:
® COCTaBJIATh KOHCIEKT TEKCTA;
®  CaMOCTOSITENIbHO UCIOJIb30BATh HEIIOCPEACTBEHHOE HAOIIIOICHHE;
® CaMOCTOSTENIBHO O(QOPMIIATH OTYET, BKIIOYAMOLIMI ONHMCAaHUE HAOIIOAEHUS, €ro Ppe3yJbTaToB,
BBIBOJIOB;
®  BBINOJHATH [TOJTHOE KOMIUIEKCHOE CPAaBHEHHUE;

L4 BBITIOJIHATE CPABHCHHUE 110 aHAJIOTUH

Tema 4. CoenuHeHUs] XMMHYECKHX dj1eMeHTOB (16 u)

Crenenp oxucnenus. OmnpeneneHue CTENEHH OKHCIEHUS JJIEMEHTOB MO0 XMMHYECKOH Qopmyme
coenunenus. CocraBieHue (GopmMysn OMHAPHBIX COCIWHEHMM, OOIMMK Croco0 WX Ha3biBaHWSA. buHapHBIC
COCIMHEHUS: OKCH/IBI, XJIOpUIBL, Cyabhuasl u ap. CocraBnenue ux ¢popmyi. [lpeacraButenu oKCHI0B: BOJa,
YTJICKUCIIBIN Ta3 U HeraleHast u3BecTb. [IpencTaBuTenu JIeTy4nX BOJAOPOIHBIX COCTUHEHHI: XJIOPOBOIOPOST
1 aMMHaK.

OcHOBaHUsI, UX COCTaB M Ha3BaHMSA. PacTBOpHMMOCTh OCHOBaHU B Boje. Tabnuiia pacTBOPHUMOCTH
TUAPOKCHUJIOB U coiiel B Bozie. [IpeacraBuTenu menoueii: rTupoKCUAbl HaTpus, Kainus u kanbuus. [lonsarue o
KaueCTBEHHBIX peaknusx. Muaukaropsl. I3MeHeHne OKpacKy WHIUKATOPOB B IIETIOYHON CpeJie.

Kucnotel, ux cocraB u Ha3BaHus. Knaccudukanus kuciot. [IpeacraBurenut KHCIOT: CepHas,
COJIsSTHAsI M a30THAs. VI3MeHeHne OKpacKu MHANKATOPOB B KUCIIOTHOM Cpe/ie.

Conu Kak MpOM3BOJHBIE KUCIOT M OCHOBaHMU. WX coctaB m Ha3Banus. PacTtBopuMocTh coieil B
Boze. [IpencraBurenu coneit: xyopua HaTpus, KapOoHaT U Gocdar KalbLus.

AMop(dHBIE U KpUCTaNINYECKUE BEIIECTBA.

MexXMOJEeKyJISIpHbIE  B3aUMOJICUCTBUS. THUMBI KPUCTAUIMYECKUX PEIICTOK: HWOHHAsA, aTOMHasd,
MOJIEKYJISIpHAs U METAJUTMYECKasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OT TUIOB KPUCTAIUNIMYECKHUX PEIIETOK.

BemectBa MONEKYJIAPHOTO W HEMOJEKYJISIPHOIO CTPOEHHUA. 3aKOH TMOCTOSIHCTBA COCTaBa ISt
BEILIECTB MOJIEKYJISIPHOT'O CTPOEHUSI.



YucTele BemecTBa U cMecu. IIpuMepbl KUAKHX, TBEPAbIX M ra3000pa3HbIX cMmeceld. CBoiicTBa
YHUCTBIX BEIIECTB M cMmeced. Mx cocraB. MaccoBags u oObeMHAast JOJHM KOMITOHEHTa cMecu. PacueTsl,
CBSI3aHHBIE C UCITIOJIb30BAHUEM MOHSITHS 0.

Pacuérupie 3agaun. 1. Pacuer MaccoBoii 1 00BEMHOHM HOJ€Hl KOMIIOHEHTOB CMECH BELIECTB. 2.
Brruucienne MaccoBoi 10J1d BEIIECTBA B PACTBOPE MO U3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA U Macce
pactBopuTensa. 3. BblumcieHue Macchl pacTBOPSIEMOrO BEIIECTBA M PACTBOPHUTENS, HEOOXOIMMBIX JIJIs
IIPUTOTOBJIEHUS OIPEIEICHHON MACChl PACTBOPA ¢ U3BECTHOM MacCCOBOM J10JIEW PAaCTBOPEHHOIO BEIIECTBA.

JdemoncTpamuu. OOpa3ilbl OKCHUIOB, KHUCIOT, OCHOBAaHUM M cojiel. Mojenu KpHUCTaUTMYEeCKUX
peleToK Xjopuaa Hatpus, anMasa, okcuaa yraepona (IV). CrnocoObl pa3meneHus: cMecei, MUCTHILISIHS
BOJIBI.

JlabopaTopHblie onbIThl. 1. 3HaKOMCTBO ¢ OOpa3lamMu BELIECTB pa3HbIX KiaccoB. 2. Paznenenue
cMecei.

IpakTnyeckass padora Ne 3. AHanu3 MOYBBI U BOJBI.
IlpakTuyeckass padora Ne 4.IlpuroroBieHune pacTBOpa caxapa C 3aJaHHOW MAacCoBOM moJeit
PacTBOPEHHOr0 BEILECTBA.

IIpeaMeTHBIE Pe3VJbTAThl 00YUEeHHUS

VYyamuiicst JOJKEH ymems:
® UCMOJb30BaTh IPH XAPAKTEPUCTHUKE BEIIECTB IOHITUSA: «CTENEHb OKUCIECHUS», «BAJIECHTHOCTHY,
«OKCHJIbI», «OCHOBAHUS», <«IIEJIOYN», «KAYECTBEHHAs pPEAKLUUA», «MHIUKATOP», «KHCIOTHD»,
«KHUCIIOPOICOAEpKAILNE KUCIOTh», «OECKUCIOPOAHbIE KUCIOThD), «KUCIOTHAS Cpelay, «IIeJouHas
cpena», «HelTpanbHas cpefa», «ukana pH», «conm», «amopdHble BEIIECTBa», «KPUCTAIIMUECKUE
BELIECTBA», «KPUCTANIMYECKAsl pelIeTKay, «UOHHas KpUCTAJNIMYECKas peIIeTKa», «aTOMHas
KpUCTAJUIMYECKass peLIeTKay, «MOJIEKYJIsIpHas KpPUCTAJUIMYECKas pelIeTKa», «MeTallInuyecKas
KpUCTAJIIINYECKAs! PEIIETKAY, «CMECH;
e KJaccU(UIUPOBATh CIIOXKHbIE HEOPraHMYECKHE BEIIECTBa IO COCTaBY Ha OKCHJbI, OCHOBAaHMA,
KHCJIOTHI U COJIM; OCHOBAHUS, KMCIIOTBI U COJIM IO PACTBOPUMOCTH B BOJIE; KUCIIOTHI IO OCHOBHOCTH
U COJIEPKaHUIO KHCIIOPO/Ia;
® OMpeneniaTh NPUHAAIS)KHOCTh HEOPraHMUECKUX BEIIECTB K OJHOMY M3 M3yYEHHBIX KIacCOB (OKCHIBI,
JIeTy4re BOJOPOHbIE COEIMHEHHS], OCHOBaHHUS, KUCIIOTHI, COJIN) MO (hopMyIIe;
® ONUCHIBATH CBOMCTBA OTJEIbHBIX MPEACTaBUTENEH OKCUAOB (Ha IMpUMEpPE BOJBI, YIVIEKHCIOrO rasa,
HErameHoW U3BECTH), IETYYMX BOJOPOJHBIX COEUHEHUH (Ha IpUMEpE XJIOPOBOJIOPOIa U aMMHUAKa),
OCHOBAaHUH (Ha MpHUMEpe TMAPOKCHUIOB HATpUs, KW M Kalbliks), KUCIOT (Ha MpUMepe CepHOM
KHCIIOTBI) U coJiel (Ha puMepe XJIopuaa HaTpusl, KapOoHaTa Kaiblus, pocdarta Kanblys);
®  ONpPEIENATh BAJIEHTHOCTD U CTENIEHb OKUCIICHNUS JIEMEHTOB B BEIIECTBAX;
® COCTaBJIATH (OPMYJBl OKCHJIOB, OCHOBAaHUM, KHUCIOT M COJE€H IO BAJEHTHOCTSAM M CTENEHSM
OKHUCJIEHUS 3JIEMEHTOB, a TaK)Ke 3apsaM HOHOB, YKa3aHHBIM B TaOJIMIle PacTBOPHUMOCTH KHCJIOT,
OCHOBaHMH U COJIEH;
® COCTaBJIATh HAa3BaHUS OKCHUJIOB, OCHOBAaHUM, KUCIOT U COJIEH; CpaBHUBATh BAaJEHTHOCTh U CTENEHb
OKHCJICHUS; OKCUbI, OCHOBAHUS, KUCJIOTHI M COJIM 10 COCTaBY;
®  UCMOJB30BaTh TAOJIHUILY PACTBOPUMOCTH IS OTIPE/IEICHUSI PACTBOPUMOCTH BEIIECTB;
® YCTaHABIIMBAaTh T'€HETHYECKYIO CBSI3b MEXKIY OKCHJIOM U THIPO-KCHJIOM M HA000pOT; MPUUYMHHO-
CIIEACTBEHHBIE CBA3M MEXKIY CTPOCHHEM aTOMa, XMMHYECKOH CBS3bI0 M TUIIOM KPHUCTAIIIMYECKON
pElIeTKH XUMHUYECKUX COCTUHEHUIH;
®  XapaKTepU30BaThb ATOMHBIE, MOJIEKYJISIPHBIE, MOHHBIE METAJUINUECKNE KPUCTAIIIMYECKHE PEIIETKH;
Cpelly pacTBopa C OMOIIbI0 mIKaisl pH;
MIPUBOJIUTH PUMEPHI BEIIECTB C Pa3HBIMU THIIAMH KPUCTANIMYECKON PEIIEeTKH;
MIPOBOJIUTH HAOIIOICHUS 32 CBOMCTBAMHU BEIIECTB U SABICHUSIMHU, IIPOUCXOAAIINMHU C BEILIECTBAMU;
co0roIaTh MpaBuiIa TEXHUKHA O€30MaCHOCTH MPU MPOBEICHUH HAOIIOACHUI U OTBITOB;
HCCIIEI0BAaTh CPEly pacTBOpPA C NOMOIIbI MHINKATOPOB; SKCIEPUMEHTAIBHO pa3jinyaTh KUCIOTHI U



IejI04u, MmoJjb3ysaCb HHAUKATOPAMU;

® MHCIIOJIB30BaTh IIPU PCIICHHHU PACUYCTHEBIX 3aJad IIOHATHUA «MacCOoBasd OOJIA 3JIEMEHTA B BCHICCTBC),
«MaccCoBas O0Jid paCTBOPCHHOI'O BCIICCTBAY, «o0beMHas JOJIA ra3006pa3H0r0 BCIICCTBA»,

® IIPOBOJUTH PpPaCUYCTBl C HCIIOJIB30BAHUCM MMOHATHH «MaccoBas J0JI1 DJIEMCHTA B BCIICCTBEY,
«MaccoBasd O0JIs1 paCTBOPCHHOI'O BEHICCTBAY, «o0beMHas JOJIA F33006p33HOFO BEIICCTBa».

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymemsn:

® COCTaBJIATH Ha OCHOBE TEKCTa TaOJIMIIBI, B TOM YHciie ¢ mpuMeHeHneM cpeacts UKT;

® 110]1 pyKOBOJICTBOM YUHUTEISl MPOBOJMUTDH ONOCPEIOBAHHOE HAOIOICHHE

® 1I0J PYKOBOJCTBOM YYHTENS O(OPMIATH OTYET, BKIIOYAIOIIMN OMHMCAHHE OSKCIIEPHUMEHTA, €ro
pE3yJIbTaTOB, BHIBOJIOB;

® OCYLIECTBJIATh HMHIAYKTUBHOE o000OmIeHHe (0T EAMHUYHOIO JOCTOBEPHOTO K  oOliemy
BEPOSTHOCTHOMY), T. €. ONpeAessATh OOLIMe CYLIeCTBEHHbIE NPU3HAKU JBYX U Oosee 00BEKTOB U
¢bukcupoBaTh ux B (hopMe MOHITHS WIN CYXKIICHHS,

® OCYILECTBIIAATh JAEAYKTHBHOE 00001IeHHE (IOJBEAECHUE EIMHUYHOIO JIOCTOBEpHOro MoJ oluiee
JIOCTOBEPHOE), T. €. aKTyalU3UpoBaTh IOHATHE WIM CYXJIEHUE, U OTOXKIECTBIATH C HUM
COOTBETCTBYIOLIME CYILIECTBEHHbIE IPU3HAKU OJITHOIO WK Oosiee 00bEKTOB;

® OmpeneNsiTh aCleKT Kiaccu(ukanuu;

®  OCYUIECTBIIATH KJIaCCU(UKALINIO;

® 3HATh M UCIOJIB30BAThH PA3IMUHBIC (POPMBI IIPEACTABICHUS KIaCCU(DUKAITIH.

Tema 5. HW3meHenusi, npoucxojsiiue ¢ Bemecrsamu (12u)

[TonsiTHe sBIEHMII KaK W3MEHEHMI, MPOUCXOIAIIMX C BEIIECTBAMH. SBIEHHS, CBSI3aHHBIE C
W3MEHEHHEM KPHUCTAJUTMYECKOTO CTPOCHUS BEIECTBA MPU MOCTOSSHHOM €ro cocTaBe, (U3NUYECKUE SIBICHHUS.
dusnueckue SBICHUS B XUMUU: JUCTWUIALMS, KPUCTAJIM3allMsl, BBIMAPUBAHME U BO3TOHKA BEIECTB,
1eHTpudyrupoBaHue.

SIBiieHus, CBSI3aHHBIE C M3MEHEHHMEM COCTaBa BEUIECTBA, - XMMUYECKHE peakuuu. [IpusHaku u
yCIIOBUSI MPOTEKAHUS XUMHYECKHX peakuuii. [loHaTHe 00 9K30- U PHIOTEPMUUYECKHX peakiusax. Peakiumn
TOpEHUs KaK YaCTHBIN CTydail SK30TEPMHUYECKUX PEAKIIMM, IPOTEKAIOIINX C BBIICJICHUEM CBETA.

3aKOH COXpAaHEHHMS MacChl BEIIECTB. XHWMHUUYECKHE YpaBHEHUs. 3HAY€HUE WHACKCOB U
ko3¢ punmenToB. CocTaBieHHe YpaBHEHUN XUMHUECKUX PEaKLIUM.

PacueTsl M0 XMMHUYECKHM ypaBHEHMSM. PelieHue 3a1ay Ha HaXOXKJEHUE KOJUYECTBA BEIECTBA,
MaccChl WM 00beMa MPOAYKTa PEAKIIUU 1O KOJIUYECTBY BEIIECTBA, MacCe I 00BEMY MCXOTHOTO BEIIECTBA.
PacueTsl ¢ Hcoab30BaHUEM OHATHS «10JIs1», KOTJa UCXOJHOE BEIIECTBO JIaHO B BUJIE PACTBOPA C 3aJaHHOMN
MacCOBOM J0JIE€H PACTBOPEHHOI'O BEIIECTBA UIIU COAEPKUT ONPECICHHYIO IO TPUMECEHN.

Peaxuuu paznoxenus. [lonarue o ckopoctu xumudeckux peakuuid. Karanuzaropsl. @epMeHTHI.

Peakmun coenunenmsi. Kartamutuueckwe wu  HekatTauThueckue peaknuu. OOpaTuMble
HeoOpaTHMbIE PEeaKIIUu.

Peakunu 3amMeneHus. DNEKTPOXUMUAYECKUNA Psii HAPSHKEHUHA METAJIOB, €r0 MCIOJb30BAHUE IS
MIPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIIMI MEXy METalllaMd M pacTBOpaMH KUCIOT. Peakuuu
BBITECHEHUS OJTHUX METAJUIOB U3 PACTBOPOB X COJIEN APYTUMH METaJLIAMHU.

Peaknuu oOMmeHa. Peakiuu HedTpanmu3anuu. YCIIOBUSI MIPOTEKAHUS peakluii oOMeHa B pacTBOpax
JIO KOHIIA.

Tunel XUMHUYECKUX peaKUUi (10 MPU3HAKY «YUCIO U COCTAB MCXOJHBIX BEIIECTB U IMPOJYKTOB
peakmumn») Ha MpUMepe CBOWCTB BOJABI. Peakius paszioKeHus - dJIEKTPoU3 BOJAbL. Peaknuu coenuHeHus -
B3aUMOJICMICTBME BOABI C OKCHJIAMH METAJJIOB M HeMmeTawioB. [loHsiTue «ruapokcuasly. Peakiumn
3aMeEIlCHNS - B3aNMOACHCTBHE BOJBI C IICIOYHBIMM U IEI0YHO3EMEIBHEIMHE MeTalilaMu. Peakiun oOMeHa
(Ha mpuMepe TUIPOIH3a CyIbPUaa ATIOMUHUS U KapOuaa KalbIus).

Pacuérnble 3amauu. 1. BpruucieHue mo XUMHUYECKMM YpPaBHEHUSIM MAcChl WM KOJMYECTBA
BEILIECTBA 10 U3BECTHOM MAacCCE€ WJIM KOJWUYECTBY BEIIECTBA OJHOTO M3 BCTYIAKOILIMX B PEAKLUIO BEIIECTB



WJIH TIPOAYKTOB peakiuu. 2. BerauciaeHne Macchl (KOJUYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEAKIIUHU, SCITH
M3BECTHA Macca HMCXOJHOTO BEHIECTBA, COAEPIKAIICTO OMpPEICIICHHYIO IONI0 mpuMmeced. 3. Brraucienue
Macchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPONYKTa PEakKIMH, €ClIM U3BECTHA Macca PacTBOpa W MaccoBas
J0JIsl PACTBOPEHHOT'O BEIIECTBA.

IIpeaMeTHbIE PE3YJIbTATHI OﬁV‘IeHI/IH:

VYyamuiicst JOJIKEH ymems:
e iIacCu(UIMPOBATh XUMHUECKUAE PEAKIMH 10 YUCITY M COCTaBY HMCXOJHBIX BEIIECTB U MPOAYKTOB
peaknuu; TeroBoMy 3P PEKTy; HAMPABICHUIO POTCKAHUS PEAKIINN; YYaCTUIO KaTaau3aTopa;
® JCIOJIb30BaTh TAOJIMIy PACTBOPUMOCTH ISl OINPEICICHHS BO3MOXKHOCTH IPOTECKAHUS PEaKIIHi
oOMEHa; DJEKTPOXUMHYCCKHH psAl HANpsHKCHUH (aKTMBHOCTH) META/UIOB JUISL  ONPEACIICHUS
BO3MO’KHOCTH MIPOTEKAHUS PEAKIIUNA MEXIy METajllIaMU U BOJAHBIMU PACTBOPAMH KUCIIOT U COJICH;
e HaOIIOMaTh W ONKCHIBATH MPU3HAKU U YCIOBHS TEYCHHUS XMMUYCCKHX PEAKIIMH, JeJaTh BBIBOIbLI HA
OCHOBAHHMH aHaJIM3a HAOJIOICHHH 3a YKCIIEPUMEHTOM;
® TIPOBOJUTH PACUETHI IO XUMUYECKUM YPAaBHEHHUSM Ha HAXO0XKJICHHE KOJUYECTBA, MACCHl WJIM 00beMa
MPOJYKTa PEaKIUU MO KOJIUYECTBY, Macce WM 00bEMY MCXOIHOTO BEIIECTBA; C MCIOJIb30BAaHUEM
MOHATHUS <«JI0JIS», KOTJIa MCXOJHOE BEIIECTBO JAaHO B BHUJEC PacTBOpA C 3aJaHHOM MacCOBOH J0jeH
PacTBOPEHHOTO BEIIECTBA HIIM COJAEPKUT OMPEACIICHHYIO JIOJII0 IPUMECEH.
MertanpeaMeTHble pe3yJabTaThl 00y4eHus!

Ydamuucs qOJKEH ymems:

® COCTaBJIATh HA OCHOBE TEKCTA CXEMBI, B TOM 4HcCiIe ¢ npuMeHeHnem cpeacts UKT;

® CaMOCTOATENBHO O(GOPMIIATH OTYET, BKIIOYAIOLIMM ONHMCAaHME HKCIEPUMEHTa, €ro pPe3ylbTaToB,
BBIBOJIOB;

® CIOJIb30BAaTh TakOM BHUJ  MBICIEHHOTO (MI€albHOI0) MOJAEIUPOBAHUSA, KaK 3HAKOBOE
MOJIETTUpOBaHue (Ha MpUMepe YpaBHEHUI XUMUYECKUX peaKiuii);

® pa3nuyaTh 00bEM U CO/IEpKaHHUE MOHITUH;

e pa3nMyaTh POJAOBOE U BUIOBOE IOHATHS;

® OCYLIECTBJIATH POJOBUI0BOE OIIPEIEICHUE TOHATHH.

JNemoncrpanuu. [Ipumepsl ¢usnyeckux sBiIeHUM; a) MiaBaeHue mnapaduHa; 6) aUPPy3us
OYUIUCTBIX BELIECTB C TOpsIEd JaMIOYKM HakaiauBaHUs. [Ipumepbl XMMHUECKUX SIBICHUN: a) TOpEHHE
MarHusi; 0) B3auMOJIeHCTBUE COJITHOM KHUCIOTHI C MPaMOpPOM WJIM MEJIOM; B) MOJY4YEHUE THAPOKCHIA MEIH
(11); r) pacTBOpeHUE MONYYSCHHOTO THAPOKCHIA B KUCIIOTaX; 1) B3aumoeiicteue okcuna meau (1) ¢ ceproi
KHUCJIOTOW MpPHU HarpeBaHWM; €) pPa3JIoKEHHE IMepMaHraHaTa Kajus; ) B3auMoJeicTBHe pa30aBIEHHBIX
KHCJIOT C METAJUIaMH.

JladoparopHsble onbIThl. 3. CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJABI M CIUPTA M0 NCYE3HOBEHMIO UX
Karenb Ha ¢uibTpoBalbHOM Oymare. 4. OkucieHue Meau B IUIAMEHHM CIUPTOBKH MM TOPENKH. 5.
IToMyTHEHHE M3BECTKOBOM BOJBI OT BBIIBIXa€MOro yriaekucioro rasa. 6. Ilomydenue yriekucnoro rasa
B3aMMOJIEHCTBUEM CO/BI M KUCIIOTHL. 7. 3aMeleHrue Meau B pacTBope xJyopuaa meau (1I) sxenesom.
IIpakTuyeckas padora Ne 5.IIpu3Haku XUMHUECKUX pEaKIIUM.

IIpeaMeTHbIE Pe3VJAbTATHI 00YUEHHUS .

VYyammiics NOJKEH ymems.:
e oOpamarbcs ¢ J1abopaTopHbIM 000pYIOBAaHHEM M HAarpeBaTEeIbHBIMU MPHOOpPaMH B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKU 0€30TTaCHOCTH;
® BBINOJIHATH MpOCTEHIINEe MpHeMbl padoThl ¢ J1abOpaTOpHBIM OOOPYIOBaHHUEM: JIAOOPATOPHBIM
LITaTUBOM; CIIUPTOBKOM;
e HaOII0AATh 32 CBOMCTBAMHU BEILIECTB U SBJICHUAMH, IPOUCXOASIIUMHU C BEILIECTBAMU;
®  OIUCBIBATH XUMUYECKUI 3KCIIEPUMEHT C TOMOILBIO €CTECTBEHHOTO (PyCCKOIO HJIM POJIHOTO) SI3bIKa U



A3bIKA XUMUU,
e JenaTh BBIBOJBI II0 PE3YJIbTAaTaM IIPOBEACHHOIO SKCIEPUMEHTA;
® TOTOBUTb PAaCTBOPHI C ONPEACICHHOW MacCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;
® [IPUTOTOBUTH PACTBOP U PACCUUTATh MACCOBYIO JOJIK0 PACTBOPEHHOI'O B HEM BEILIECTBA.

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamuiicst JOJIKEH ymems:
CaMOCTOSITENILHO HCIIOIH30BATh OMOCPEAOBAHHOE HAOIIOICHHE.

Tema 6. Teopusi JeKTPOJMTHYECKON JUCCONMANMUA W CBOICTBA KJIACCOB HEOPraHMYEeCKHX
coemHeHuit (22 u)

[TonsiTe 00 SJIEKTPOTMTHYECCKOW TUCCONMAIIMH. DJICKTPOIUTBI M HEIJICKTPOJUTHL. MexaHu3M
JTUCCOIMAIIMU DJICKTPOJIUTOB C PA3IUYHBIM THUIIOM XUMHUYECKON CBsi3u. CTENEHb JJIEKTPOITUTHUYECKOU
nuccoranuu. CUIIbHBIC B CITa0bIe AJICKTPOJIMTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUU BJICKTPOJIUTUYECKON uccoruanuu. oHHbIE ypaBHEHHS PEaKIIUid.
YcnoBus MpoTeKaHus peakiui 0OMeHa MeX1y dJIEKTPOJIUTAMH JI0 KOHIIA B CBETE MOHHBIX MPECTABICHUN.

Krnaccudukanus nOHOB U X CBOMCTBA.

Kucnorel, ux kinaccudukamus. Jluccomumanus KHUCIOT M HMX CBOWCTBA B CBETE TEOPHH
JJEKTPOJUTUYECKON  AMCCOLMANMKM. MONEKYJIApHBIE M HMOHHBIE YPAaBHEHUs PEaKUHA  KHCIIOT.
B3aumoeiicTBre KUCIOT ¢ METAJIaMH. DJIEKTPOXUMHUYECKUM psii HAPsKEHUM MeTauioB. Bzaumopeiicteue
KUCJIOT C OKCHAAMU METAJUIOB. B3auMOJelCTBHE KHUCIOT C OCHOBAHUSIMH - PEAKIUs HEUTpaIM3alvH.
B3auMogeiictBue KuUCIOT ¢ coiisiMu. Mcronb3oBaHWe TaOJUIBI PAaCTBOPUMOCTH ISl XapaKTCPUCTUKH
XHUMHYCCKHUX CBONCTB KHCIOT.

OcHoBanusi, ux kinaccudukanus. Jluccoruanusi OCHOBaHMM M HMX CBOWCTBA B CBETE€ TEOPUU
AJIEKTPOJIUTAYECKON auccolanvi. B3anMoeiicTBie OCHOBAHMI C KHCIOTaMH, KUCJIOTHBIMU OKCUIAMU U
consimu. Mcmonb3oBanue TaOIUIBI pACTBOPUMOCTH I XapaKTEPUCTUKH XMMHUECKUX CBOWMCTB OCHOBAHHIA.
Paznoxenue HEPaCTBOPUMBIX OCHOBaHMI pu HarpeBaHUMU.
Conu, ux knaccudukanus U JUCCOLMALMSA PA3NUUYHBIX TUIOB cosieil. CBoiiCcTBa colieii B CBeTe TeOopuUu
JIEKTPOJUTUYECKON AUCCOLMAaNMKU. B3aummonencTBue cosel ¢ MeTalulaMu, YCIOBHUS IPOTEKAaHUS ITUX
peakuuii. B3ammopeiicTBue cojieil ¢ KUCIOTaMH, OCHOBAaHUSMH U COJIAMH. VICIONBb30BaHHE TaOJMIIBI
PACTBOPUMOCTH JIJISl XapaKTEPUCTUKU XUMHUYECKUX CBOMCTB COJIEH.

O06o0611eHne cBefeHnit 06 okcruaax, X KiacCupUKaluu U XUMUYECKIX CBOMCTBAX.

['eneTndeckue psAabl METALIOB W HEMETAIOB. ['€HeTHdeckass CBs3b MEXIy KlaccaMu
HEOPraHUYECKHUX BEILECTB

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETh U BOCCTAHOBHUTEINb, OKHCICHUE W
BOCCTaHOBJICHHE.

Peakiun wWoOHHOTO OOMEHAa ¥ OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. (CocTaBlieHHE
ypaBHEHU OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINl METOI0M IJIEKTPOHHOTO OanaHca.

CBoiiCTBa TPOCTHIX BEIIECTB - METAIOB M HEMETAJUIOB, KHUCIOT M COJIeH B CBETE MPEJCTaBICHUU 00

OKHCJIMTCIIBHO-BOCCTAHOBUTCJIBHBIX ITPOLICCCAX. HDeHMeTHLIe pe3vJabTaTbl Oﬁvqul/IﬂZ

VYyamuiicst JOJKEH ymems:

® JCIOJIb30BaTh  MPU  XAPAaKTEPUCTUKE  MPEBpPALIEHUN  BEUIECTB  IOHATUA:  «PaCTBOP»,
«QIEKTPOJIUTHYECKAS TUCCOIUALUSY, «AJEKTPOIUTHD, «HEIIEKTPOIUTHD, «CTENEHb TUCCOLUALIAN,
«CHJIbHBIE  DJIEKTPOJIUTBI», «CJIa0ble AJICKTPOJUTH), «KATHOHBI», «AHHOHBI», «KHUCJIOTHIY,
«OCHOBAHHMSI», «CONW», «UOHHBIC PEAKIUU», «HECOJICOOpa3yIOUINe OKCHIBI», «COIe00pa3yrolme
OKCHIIBI», «OCHOBHBIC OKCHJIBI», «KHUCIIOTHBIE OKCHIBD», «CPEIHUE COIHN», «KUCIBIC COJN»,
«OCHOBHBIE  COJIW», «TEHETUYECKUU PpAI», «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUN,
«OKHCIIUTEIIbY, «BOCCTAHOBUTEIL), «OKHUCIIEHHEY, «BOCCTAHOBIICHUEY,

® ONUCHIBATh PACTBOPECHHE KaK (PU3UKO-XUMHUYECKUHN TPOIIECC;



UJUTFOCTPUPOBATH IPUMEpPAaMU OCHOBHBIEC IIOJIOKEHUS TEOPUU IIIEKTPOJIUTUYECKON IUCCOLMALNY;
TEHETUYECKYI0 B3aUMOCBS3b MEXJy BellecTBaMH (IIPOCTOE BEILECTBO — OKCUJA — THAPOKCHU] —
COJIb);

XapaKTepu3oBaTh OOIIME XHMMHUYECKHE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHMJIOB, KHCIIOT,
OCHOBAaHMH M COJIEH C TO3ULUM TEOPUU IIIEKTPOJIUTUYECKOW JIHUCCOLMALMU; CYIIHOCTh
JJIEKTPOJIUTUYECKON JUCCOLMALMM BEIIECTB C KOBAICHTHOW IIOJSIPHOM M MOHHOM XMMHYECKOU
CBSI3b10; CYHITHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIU;

IIPUBOJUTH IIPUMEPBI PEAKIUH, NOATBEPKAAIOINX XUMUYECKAE CBOMCTBA KHMCIOTHBIX U OCHOBHBIX
OKCHJI0OB, KUCJIOT, OCHOBAHUM U COJIEH; CYIIECTBOBAHUE B3aUMOCBSA3U MEXIY OCHOBHBIMU KJIACCaMH
HEOPraHUYECKUX BEILECTB;

KIaccu(UIUPOBaTh XMUMHUYECKHE PEAKIUU 10 «M3MEHEHHIO CTENEeHEH OKUCIICHUS 3JEMEHTOB,
00pa3yIoUMX pearupyroline BEecTBay;

COCTaBJIATh YPAaBHEHUS DJICKTPOJIMTHYECKOM JAMCCOLMALMM KUCJIOT, OCHOBAaHUW U  COJICH;
MOJIEKYJISIDHBIE, ITOJIHBIE U COKPALICHHbIC HOHHBIE YPaBHEHMS PEAKLMHU C y4aCTUEM JIEKTPOJIUTOB;
YpaBHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM, UCIIONb3Yys METOJ] AIEKTPOHHOr0 OajlaHca;
YpaBHEHMs pPEAKLIMH, COOTBETCTBYIOUIMX IOCJIEIOBATEIbHOCTH («UEMOYKe») MpeBpalieHul
HEOPraHUYECKHUX BEIECTB Pa3IMYHBIX KJIACCOB;

OINPEACIATh OKHUCIUTENIb W BOCCTAHOBUTENb, OKHCIEHHUE W BOCCTAHOBJIIEHHE B OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKLUX;

YCTaHABIMBATh IPUYMHHO-CJIICIICTBEHHBIC CBS3M: KJIacC BEUIECTBA — XHMHMYECKHE CBOMCTBA
BEIIECTBA;

HAOJIOAAaTh M ONMHUCHIBATH PEAKIIMH MEXIY SJICKTPOIUTAMU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POJIHOTO) S3bIKA U S3bIKA XUMMUU;

IIPOBOJUTH OIBITHI, IOATBEPKIAAOIINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
BELIECTB.

MertanpeamMeTHble pe3yJabTaThbl 00y4eHus!

VYyammiics NOJKEH ymems.:

JIeNaTh IOMETKH, BBINMCKH, IUTUPOBAHUE TEKCTA;
COCTaBJIATh NOKJIAJ;

COCTaBJISITh HA OCHOBE TE€KCTa rpaduKu, B TOM yuciie ¢ npuMeHeHueM cpeacts UKT;

BJIAJIETh TAKUM BUJOM H3JIOKEHUS TEKCTA, KaK PaCCyKIECHUE;

UCIOJIb30BaTh TaKOW BUJA  MBICICHHOrO (MI€aJbHOr0) MOJAEIUPOBAHUSA, KaKk 3HAKOBOE
MOJIeIMpOBaHNe (Ha MpUMepe YpaBHEHMM peakluil AMCCOLMAMM, MOHHBIX YpPaBHEHUH peakiui,
MOJIypeaKIMi OKUCIIEHUS-BOCCTAHOBJICHHUS);

pa3nuyaTh KOMIIOHEHTHI JOKa3aTelbCTBa (T€3UC, ApryMEHTHI U (OPMY J0Ka3aTeNNbCTBA);
OCYULIECTBJIATH IIPAMOE UHAYKTUBHOE T0KA3aTEIbCTBO.

JeMmoHcTpanuu. VcnbelTaHne BEmECTB M MX PAacTBOPOB HA AJIEKTPOINPOBOJHOCTH. 3aBHCUMOCTH

NEKTPONPOBOJIHOCTH YKCYCHOM KHCIOTBI OT KOHLEHTpalMU. B3aumoneicTBue IIMHKA C CEpOH, COJISHOU
kucnotol, xiaopunom menu (I1). 'openne maruus.

JlaGopaTopHble onbIThI. §. Peakiinu, XapakTepHble Ul paCTBOPOB KUCIOT (COISIHOM MM CEPHOM).

9. Peaknum, xapakTepHble Ui pacTBOPOB Iienodel (TuapokcuaoB Hatpus uinu kamusi). 10. [lomyuenue u
CBOWCTBa HEpaCTBOPUMOTO OCHOBaHUs, Hampumep rujapokcuga meau (II). 11. Peakiuu, xapakrtepHble IS
pacTBOpoB cosert (Hampumep, it xjaopuaa meau (I1)). 12. Peakuu, xapakTepHbIe IS OCHOBHBIX OKCHIIOB
(Hanpumep, ans okcuja Kanblud). 13. Peaknuu, xapakTepHble AJI KUCIOTHBIX OKCUIOB (Hampumep, A
YTJIEKUCIIOTO Tra3a).

IIpakTyeckas padora Ne 6. CBoiicTBa KMCIIOT, OCHOBAHUM, OKCU/IOB U COJIEH.
IIpakTuyeckas padora Ne 7. Pemienue skCriepuMeHTAIbHBIX 3aa4.



IIpeaMeTHbIe pe3yabTaThbl 00y4eHHUs

VYyamuiicst JOJIKEH ymems:

e oOpamarbes ¢ 1abOpaTopHBIM 000PYAOBAaHUEM U HarpeBaTeIbHBIMH MPUOOPAMH B COOTBETCTBHUU C
MpaBWJIAMU TEXHUKH 0€30MaCHOCTH;

® BBINOJHATH MPOCTEUIINE MPHEMbI OOpalieHus: ¢ JabopaTOPHBIM O0OPYAOBaHHEM: JIAOOPATOPHBIM
IITATUBOM, CITUPTOBKOM;

e Ha0JIO/IATh 32 CBOMCTBAMH BEIIECTB U SIBJICHUSIMH, TPOUCXOSIINMHE C BEIICCTBAMH,

® ONUCHIBATH XMMHYECKHUN YKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) SI3bIKA H
SI3bIKa XUMUH,

e J[eJaTh BBIBOJBI 110 pe3ysIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJIbTaThbl 00y4eHHs

Y4amuiics JOJKEH ymems:
® OmNpeneNsITh, HUCXOAd U3 y4yeOHOM  3ajaud, HEOOXOJUMOCTh  HEMOCPEICTBEHHOIO WM
OIIOCPEIOBAaHHOT'O HAOIIIOICHUS;
®  CaMOCTOSTENBbHO (POPMUPOBATH MIPOTPAMMY IKCIIEPUMEHTA.

TPEBOBAHMUS K YPOBHIO ITIOJATI'OTOBKH BbBIITYCKHUKOB.

BbINyCKHUK HAYYMTCS:

* OTIMCHIBATh CBOWCTBA TBEPIBIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIIEIAS HMX CYIIECTBEHHBIE
MIPU3HAKY;

* XapaKTepu30BaTh BEIECTBA IO COCTaBY, CTPOCHHUIO M CBOWCTBaM, YyCTaHABIMBATh MPUUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

* PaCKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHITHH «aTOM», «MOJIEKYJa», «XUMHUECKUN DIIEMEHTY,
«IIPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAJICHTHOCTDY, UCTIONB3Ys 3HAKOBYIO CUCTEMY XUMHH;

* U300pakaTh COCTAB MPOCTEUIIMX BEUIECTB C TMOMOINBID XHUMHUYECKHX (OpPMYT H CYIIHOCTh
XUMHUYECCKUX peaKHI/Iﬁ C IOMOIIIBKO XUMHUYCCKUX ypaBHeHI/II\/II;

* BBIYHCIISATH OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, a TAKXKe MAcCCOBYIO JOIIO
XUMHUYCCKOT'O 2JICMCHTA B COCAUMHCHUAX TJI1 OICHKU UX HpaKTI/I‘-Ie()KOI\/JI 3HAYUMOCTH,

* CpaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHMSI, KUCTIOTHI, COJIU;

° KJ'IaCCI/ICbHHHpOBaTB OKCUIbI U OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTBI U COJIK 11O COCTaBYy,

* OJIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMUYECKON TTOCYI0H;

¢ IPOBOAUTE HECIIOXHBIC XHUMHUYCCKHUE OIILIThI U Ha6J'IIOJICHI/I$[ 32 U3MEHEHUSIMHU CBOICTB BCIIICCTB B
MPOLIECCe UX MPEeBpaIlleHUi; COONI0IaTh MpaBUiia TEXHUKH 0€30MaCHOCTU MpU MPOBEACHUH HAOMIOEHUN U
OITBITOB;

* pa3nU4YaTh OKCIEPUMEHTAIBHO KHUCIOTHI W WIETOYH, TONB3YAICh WHAMKATOPAMH; OCO3HABATh
HEO0OXOIMMOCTH COOTIOICHUST Mep 0€30TacCHOCTH MPU 0OpaIEHUH C KUCIOTAMH M IIEJI0YaMHU.

* pacKpbIBaTh CMBICI Tiepuoanyueckoro 3akona J{. 1. Menneneesa;

* ONUCBHIBATh M XapakTepH30BaThb TaOMMYHYIO (OpMY TNEPUOAUYECKON CHCTEMBl XUMHYECKHX
AJIEMEHTOB;

* XapaKTePHU30BaTh COCTAB ATOMHBIX SIIEP U PACTPEACTICHHE YHCIIa AIEKTPOHOB I10 3JICKTPOHHBIM CIIOSIM
ATOMOB XMMHNYCCKUX 3JICMCHTOB MAJIbIX IICPUOJ0B HepHOI[quCKOﬁ CHUCTCMBbI, a TAKXKC KaJIusd U KaJIbIIHA,

* pa3nuyaTh BUIBI XHMUYECKON CBS3HM: MOHHYIO, KOBAJCHTHYIO MOJSIPHYIO, KOBAICHTHYIO HEMOJSPHYIO
A METAJNINYECKYIO;




* H300pakaTh dJICKTPOHHO-UOHHBIE (OPMYNBI BEmECTB, OOpPa30BaHHBIX XHUMHUYECKUMHU CBS3IMU
pa3HOro BUAA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEILIECTB OT CTPOCHUS MX KPUCTAJUIMUECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUNINYECKUX;

* XapaKTepU30BaTh XUMHUUYECKHE 3JIEMEHThl M HUX COCJIMHEHHS Ha OCHOBE IOJIOXKEHHUS DJIEMEHTOB B
MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHHUS X aTOMOB;

* XapaKkTepu30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAYCHUE TNEPUOJMYECKOr0 3aKOHAa U
MEePUONYECKON CUCTeMbl XuMHuYeckux syeMeHToB J[. V. MeHneneeBa; * OOBSCHATH CyTh XMMHYECKUX
MIPOLIECCOB U WX MPUHIUMHAILHOE OTIMYUE OT PUINUCCKUX;

* Ha3bIBATh [IPU3HAKYU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUI;

* YCTAHABIIUBATh TMPUHAJICKHOCTh XUMHUYECKON pEaKIMU K ONpeAeNEHHOMY THIYy MO OJHOMY W3
KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) MO YUCIY W COCTaBYy HMCXOAHBIX BEIIECTB M MPOJIYKTOB pPEaAKIHU
(peakiuu CoeMHEHUs, PAa3JIOKEHUs, 3aMEIICHUsI 1 00MEHa); 2) MO BbIICICHUIO WU MOTJIOUEHUIO TEIIOThI
(peakuuu 3K30TEpPMUYECKUE U SHIOTEPMHUYECKHE); 3) M0 M3MEHEHHMIO CTEIEHEW OKHUCIICHUS XUMHUYECKHX
AJIEMEHTOB (peakUuu OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) IO O0OpaTUMOCTH Ipolecca (peakiuu
oOpaTuMBbIe ¥ HEOOpaTHMBIC);

* COCTaBIIATh YPaBHEHUS DJEKTPOJMTHUYECKOM JHUCCOIMAIMK KHUCIIOT, IIEJOoYel, COJICH; TOJIHBIE W
COKpalIéHHbIE HOHHBIC YpaBHEHHs peakiuii oOMeHa; YpaBHEHHsI OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
peakuumii;

* POTHO3UPOBATh MPOAYKTHI XMMHUYECKUX peakuuid mo (opmynam/Ha3BaHUSM HUCXOAHBIX BEIECTB;
OTIPEICIISATH UCXOHBIE BEIIECTBA M0 (hOpMyTaM/Ha3BaHUSAM POAYKTOB PEAKIUY;

* COCTaBJIATh YpaBHEHUS  pEaKIUil, COOTBETCTBYIOIIMX  IOCIEAOBATEIBHOCTH  («IIETIOUKE»)
MPEBPAIICHUI HEOPTaHUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA IMPU3HAKU, CBUAETENIbCTBYIOIIME O MPOTEKAHUM XUMHUYECKON
peaKiuy;

* IPUTOTOBJISITH PACTBOPHI C ONPEAEIEHHON MaCCOBOM JOJIEU paCTBOPEHHOTO BEIIECTBA;

* OTNPECNIATh XapaKTep Cpelbl BOJIHBIX PACTBOPOB KHUCIOT U IIEJIOYEH M0 H3MEHEHUIO OKPACKH
WHJIMKAaTOPOB;

* IPOBOJIUTh KAaYECTBEHHBIE PEAKIIMHU, TOJATBEPXKAAIONINE HAIMYWE B BOJHBIX PACTBOpAx BEIIECTB
OTJIETIbHBIX HOHOB

* OTIPEACINISATh MPUHAIICKHOCTh HEOPTAaHUYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYIII:
METaJuIbl U HEMETAJIbI, OKCUbl, OCHOBaHUS, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* ONPEAENATh BAJICHTHOCTb U CTEIIEHb OKUCIICHHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIIATh (OPMYJIbl HEOPTaHMYECKUX COCIUHEHHH MO BAJICHTHOCTSAM M CTENEHSM OKHCIICHHS
AJIEMEHTOB, a TAKXKe 3apsilaM MOHOB, YKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBaHU U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS (PU3NYECKUX M XMUMHYECKUX CBONCTB MPOCTHIX BEIIECTB
(MeTauioB ¥ HEMETAJIOB) M MX BBICHIMX OKCHJOB, OOpa30BaHHBIX JJIEMEHTAMH BTOPOTO M TPETHETrO
MePUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKIE CBOMCTBA, XapaKTePHBIE JIsl TPYI OKCHIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHYECKHE CBOMCTBA, XapaKTEPHBIC I KaXIOTO0 W3 KJIACCOB HEOPTaHUYECKHUX
BEILIECTB: KUCIOT, OCHOBAHUM, COJICH;

* IPUBOJIUTH TTPUMEPHI PEAKITUH, MTOATBEPKIAIOIINX XUMHUIECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB:
OKCHUJIOB, KUCJIOT, OCHOBaHUH U COJIEH;

* OTIPECIIATh BEIIECTBO-OKUCITUTEINb " BEIIIECTBO-BOCCTAHOBUTEIh B OKHCITUTEHHO-
BOCCTAaHOBUTEJIBHBIX PEAKLIUSIX;

* COCTaBJIATh  OKUCJIMTEIbHO-BOCCTAHOBUTENbHBIM  OajmaHc (711  M3YYEHHBIX  peakluil) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIUii;

* IPOBOJUTEL JTA0OPATOPHBIE OMBITHI, MOJATBEPIKIAOIINE XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKHUX BEILECTB;

BbINYCKHHK IOJYYHT BO3MOKHOCTh HAYYHThCH:




* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM KU3HMU;

* OCO3HAaBaTh HEOOXOMUMOCTh COOJIIONCHMSI TPABHJI DKOJOTHYECKA OCE30MacHOTO TIOBEACHHUS B
OKpY>Karolle NpUPOHON CPELE;

* IOHUMAaTh CMBICI U HEOOXOAMMOCTh COOJIIOJICHUS TPEANMUCAHHM, TTPEAJIaraéMbIX B HHCTPYKIUAX T10
KCII0JIH30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.;

* HCTIOJIb30BaTh MPUOOPETEHHBIC KIIFOUYEBBIC KOMIIETEHTHOCTH IPU BBIMOJIHEHUU HMCCIEIOBATEIIBCKUX
MIPOEKTOB 0 U3YYCHHUIO CBOWCTB, CIIOCOO0B MOTYyUYEHUS ¥ PACTIO3HABAHUS BEIIIECTB;

* pa3BUBaTh KOMMYHHMKAaTHBHYIO KOMIICTCHTHOCTb, HCIIOJIB3Ysl CpPEJACTBa YCTHOW W TMHMCHhMEHHOMN
KOMMYHHKAIIUM TIpU paboTe C TEKCTaMH y4eOHWKA W JOMOJHUTEIBHON JIHTEepaTypod, CIpPaBOYHBIMU
TaOJIUIIAaMH, TMPOSBIATh TOTOBHOCTh K YBaXEHHUIO WHOW TOYKM 3pPEHUS NpHU OOCYKICHHH PE3YJIhTaTOB
BBITIOJIHEHHON pabOThI;

* OOBEKTHUBHO OIICGHWBATh HMH(POPMAIMIO O BEIIECTBAX W XUMHUYECKHUX TPOIEeCCax, KPUTHYECKU
OTHOCHUTHCSI K TICEBIOHAYYHOW HHQOpMAIK, HEJOOPOCOBECTHON peKiamMe, Kacalomecsl MUCIOIb30BaHUS
Pa3IMYHBIX BEIIECTB.

* OCO3HABaTh 3HAYEHNE TEOPETUUECKUX 3HAHUM JJIsl TPAKTUUECKOM IEATETbHOCTH YETIOBEKA;

* OMUCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSISI IOTUKY CHCTEMHOT'O aHalln3a;

* IPUMEHATh 3HAHMUS O 3aKOHOMEPHOCTSAX MEPHOJUYECKOM CHUCTEMBbl XHUMHYECKUX DJIEMEHTOB ISt
O0OBSCHEHHS M MIPEJIBUICHUS CBOMCTB KOHKPETHBIX BEILIECCTB;

* pa3BUBaTh HMH(POPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIIIyOJeHUsI 3HAHMM 00 HCTOPUHU
CTAaHOBJICHUS XUMHUYECKOW HayKd, €€ OCHOBHBIX TMOHATUH, MEPHOJUYECKOr0 3aKOHA KaK OJHOTO U3
BOKHEUIIIMX 3aKOHOB MPUPO/IBI, @ TAKIKE O COBPEMEHHBIX JOCTHKEHUAX HAYKU U TEXHHUKH.

* COCTABJIATH MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH TIPUMEPHI PEAKIIUNA, TTOATBEPKIAAIOUIUX CYIIIECTBOBAHUE B3aMMOCBSI3H MEKIY OCHOBHBIMHU
KJIacCCaMH HEOPTaHMYECKHUX BEIIECTB;

* POTHO3UPOBATh PE3YJIbTATHl BO3JCHCTBUS PA3TUYHBIX (AKTOPOB HA W3MEHEHHE CKOPOCTH
XUMHUYECKON pEeaKuu;

* IPOTHO3UPOBATh PE3YIbTaThl BO3JEHCTBUS PA3IUYHBIX (PAKTOPOB HA CMEIIEHHE XHUMHYECKOTO
paBHOBECHS.

* IPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE X COCTaBa U CTPOCHUS,

* POTHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIbHBIE WM BOCCTAHOBUTEIBHBIC
CBOICTBA C YYETOM CTENEHEN OKUCIICHUS 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTAB;

* BBISIBJISITh CYIIECTBOBAHHWE TE€HETHMUECKOW B3aMMOCBSI3M MEXAY BEIIECTBAMU B PSAAYy: IPOCTOE
BEIIIECTBO — OKCHUJl — THUAPOKCH — COJIb;

* OPraHU30BbIBATh, IPOBOAUTH YUEHUUECKHE MPOEKTHI MO UCCIEI0BAHUIO CBOWCTB BEILIECTB, UMEIOIINUX
BKHOE MIPAKTUYECKOE 3HAYCHUE.



Ktmendapuo—memamuuecxoe njiarHupoearnue no xumuu, 8 Kknace,
(2uaca 6 neoeno, écezo 68 uacos), YMK O. C. I'abpuensana

No No ConepxaHnue IporpaMMHOTO Ko | ara [ToBropenne | Jloma
ypoKa | ypoka | maTepuaia - IIHEee 3ananus, popmupytomue Y]
o 1o 4ec 3aja- Hcnonb3oBa-
npen- | Teme TBO 1304() peryis- | mo3HaBa- | KOMMYHH- | JINYHOCT Hue UKT
METY Ya- TUBHbIC | TEJIbHBIC | KATUBHbBIC | HBIE
COB
Tema 1. BBegenne B xumuio (6 yacoB)
1 1 BBoansblii nHCcTpyKTaX 1o Th 1 @usznyeckue | §1, ®opmu- | Gopmu- | Popmu- dopmu-
pH paboTe B KAOMHETE XUMHH. CBOIICTBa, yrp. 4 | poBaHUE | pOBaHHE | pOBaHUE poBaHUe
[Mpenmer xumuu. BemiecTsa. busnyeckoe MOHSTHS | YMEHHUS | YMCHUSA UHTEpeca
TEJI0 o xumuH | HabOmoma | paboraTth | K
2 2 [IpeBpamienus Bemects. Poib 1 Ousnueckue | §2, 3 uee Tb, B Iapax, HOBOMY | BupryanbHas
XUMHH B )KU3HU YEIIOBEKA. CBOMCTBa poJiv B Jenarth OoTBeUaTh | OpeaMme- | Jaboparopus
3 3 IpakTuyeckue padorbr: Nel. |1 AToMm c.174 | xu3HU BBIBO/IBI | Ha Ty. [Ipe3enrtamnus
«I Ipuémsbr YyeJioBeKa | Ipu BOTIPOCHI
oOpareHus ¢ 1abopaTOPHBIM poBeNE | YUHTEls,
000pyIOBaHUEM HUU YMEHHE
4 4 [Tepuonnueckas cucrema 1 §4 OIIBITOB, | MCIIOJNB30-
XUMHYECKUX 31eMeHTOB J[. 1. YMEHUs | BaTh
MenneneeBa. 3HaKu paboTarh | XUMHUYECK
XUMHUYECKHUX DJIEMEHTOB. C KHUTOHW | Wi fA3BIK,
5 5 Xumudeckue GopMyIIbl. 1 Haumenbmiee | §5 uc YMCHHEC
OTHOCHUTEIbHAS aTOMHASA U o011ee yIp. nepunoan pa60TaTb
MOJIEKYJIIpHas Macca. KpaTHoe, 14 YECKOH c
aToM, CHUCTE- XHUMHYeC-
MOJIEKYJIa MOA. KO
MOCYJI0M.
6 6 IpakTuyeckue padorbr: Ne2. |1 C.180
«Habmronenue 3a ropsmieit
CBEUOI»
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Tema 2. ATOMBI XHMHYECKHX 3JIeMEHTOB (7 4acoB)

7 1 OcCHOBHBIE CBEIEHUS O 1 AToM. §6,7 ®opmu- | Gopmu- | PopMu- ®opmu- | IIpesenrtanus
CTpoeHHH aToMOB. M30TOombI CtpoeHnue poBaHHE | pOBaHUE | pOBaHHE poBaHue
Apa aTomMa MOHATUH | YMEHHS | YMEHUS UHTEpeca
8 2 CtpoeHue 3JIeKTPOHHBIX 1 DIIeKTPOH §8, o cTpoe- | paboTaTh | CiIylIaTh K [IpesenTarmus
000JI09€K aTOMOB. [Tepuog. 9c.52 | Huun c YUUTEIA, KOHKpET-
I'pynna yop.2 | aroMma, KHUI'OH, | BECTH HOMY
9 3 Honsl. MonHas xuMudeckas 1 §10 XMMHYEC | YMEHUS | IUAJOr € | XMMHYEC
CBSI3b. ymp. 5 | Koi UHTETPH | YUUTEJIEM | KOMY
c.62 CBSI3U M | pOBaTh U IPYTUMH | DJIEMEH-
10 4 KoBasnienTHAs CBA3B. 1 §11, ee 3HaHUsI y4yalmuMu- | Ty, [IpesenTtarus
yop.2 | BUAAX. us3 cil. IIOUCK
c.66 buzuku JIOTIOTHH
11 5 Mertammuueckas XUMHA4YECKas 1 §12 B TEIILHON [Ipe3enTanms
CBSI3b. XUMHIO. nHdopma
12 6 O6o06menne u cucremaruzamus | 1 §4-12 o o [Tpe3enTamus
3HaHUH MO TeMe: «ATOMBI IToBTO HEM.
XUMHAYECKHUX 3JIEMEHTOBY» pUTH
OCHOB
HBIC
MOHST
ust
TEMBI
13 7 KonTtpoabnas pa6ora Nel o 1
TeMe: «Amombl XuMUYeCKux
9/1EMEHINOBY
Tema 3. IIpocTeie BenecTBa (5 4acoB)
14 1 IIpocTsle BelecTBa-METAIIIBL. 1 @usnyeckue | §13 ®opmu- | YMmenue | YMeHue Osnane- | IIpezeHTanus
CBOMCTBA poBaHue | paboTaTh | COTPYAHU | HUE
15 2 ITpoctele BemecTBa-HeMeTamasl. | 1 @usnyeckue | §14, HOHATHA | C 4arth ¢ HaBBIKa-
AJoTponusi. CBOICTBA yrnp.3 | o MeTan- | yueOHM- | yUUTEIeM | MM Ul
16 3 KonunuectBo BemecTtBa. Mounb. 1 OtHocuTtenbH | §15, Jax, KOM, B IIOUCKE PaKTH-
Mounsipaast Macca. ast aTOMHast 1 | ymp.l- | HEMeTan | JIONOJHK | U cOope YecKon
MOJIeKyJsipHa | 3 nax, TEJIbHOW | MH(OpMALL | IesATelb-
ST MacChl KOoJM4ec | JIuTeparty | uu, HOCTH.
17 4 MonsipHblii 00BEM Ta30B. 1 KonuuectBo | §16, TBE poii.niepu | CiymiaTh
BeIllECTBA yop. 1, | BEECT- oauyec- €To.




2 Ba. KoM
18 S) Pemenue 3anay no temam: 1 KonuuectBo | §15, CHUCTE-
«Monspuwiii 00vem 2az08, BEIIlECTBa, 16 MOM.
KOUYECMB0 euecmea. MOJISIpHAs ymp.
macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSIHHAS
ABoraapo
Tema 4. Coenunennsi XUMHUYECKHUX Yj1eMeHTOB (16 yacoB)
19 1 CrerneHb OKHUCIICHHUSL. 1 §17, ®opmup | YMeHnue | Ymenue Ymenue | Ilpesenranus
ymp.l, | oBanue | paborars | paboTaTh | UCIIONb-
2 HOHATHS | C B IIapax, B | 30BaTh
20 2 Bakneliinue K1accsl OMHApHbIX 1 §18, 0 y4eOHHU- | Tpymmax, | 3HaHUS B
coeanHeHUI. OKCHIBL. ymp.l | cTeneHu | KoM, OTBEYaTh | OBITY.
4 OKHCJIE- | YMEHHE | Ha
21 3 OcHoBaHHs. 1 §19, | Hus, COIIOCTaB | BOIIPOCHI
yrp.4- | KJ1acCoB | JIATH, YUHUTEIIS.
5 coeauHe | paborath
22 4 Kucnorst 1 §20, HUH, c
ynp.3, | YMCTBIX | popmyia
5 BEIIECT- MHU.
23 5 Comm 1 §21 BaxX "
24 6 Cocrasnenue HopMyI COJCH. 1 §21, CMECAX.
ynp.2,
3
25 7 O00011IeHUE U CUCTeMAaTU3aIIHS 1 [ToBTO
3HAaHUU 10 TeMe «BakHenmme PHTH
KJIACCBI 6I/IHapHI>IX COCHHHGHHﬁ)) OCHOB
HBIE
TOHSAT
ust

TEMBI




26 8 AmMopoHbIe 1 kpuctauimyeckue | 1 AToM. §22 IIpesenTanus
BellecTBa. THUIILI Monekyna
KPUCTATNYECKHUX PEIIETOK duznyeckoe

TeJIo.
du3nvecKue
CBOICTBaA

27 9 YucThle BELIECTBA U CMECH. 1 CwMecu. §23
Yucteie
BEIIIECTBA

28 10 IMpakTuyeckas padora Ne3. 1 C.181
«AHaNN3 TIOUBBI U BOIBI»

HNucrpykrax Th

29 11 MaccoBast 101l KOMIIOHEHTOB B 1 CmMmecu. 824,
CMeCH. Yuctsle yop.

BELECTBA 2,4, 7

30,31 | 12,13 | Pemenwue 3a1a4 Ha HaXOXKJIECHHE 2
MacCOBOM JOJIM KOMIIOHEHTOB
CMECH.

32 14 Ipakruueckas paGora Ned. 1 C.
«IIpuroroBiyieHre pacTBOpa caxapa 185
C 3aJJaHHOM MacCOBOM Jio/eH
PacTBOPEHHOTO BEIIECTBAY
Hucrpykrax Th

33 15 OO600IIEHHE U CUCTEMATU3ALIUS
3HaHui 1o TeMe: «CoenuHeHNs
XUMHUYCCKUX DJICMCHTOB.

34 16 KontpoabHas pagora Ne 21mo | 1 §13-
TeMe «COoeIUHEHNS XUMHICCKUX 24
3JIEMEHTOB) IToBTO

pUTH
OCHOB
HEIC
MTOHST
ust
TEMBI

Tema 5. U3meHeHusi, mpoucxoasimue ¢ Bemecrsamu (12 yacos)

35 1 du3nyecKue SBICHUS B XUMHUH. 1 CrniocoOsl §25, ®opmu- | YMmenue | YmeHue VYmenue | Ilpesenranus

pa3nenenus | yop. 3 | poBaHue | paboTaTh | BeCTH UHTETPU




cMecen MIOHATUI
36 2 XHUMHYECKHE SBICHUS. 1 §26 0
XUMHYECKUE PCAKIIUH. XUMHYe-
37 3 3aKOH COXpaHCHHS MacChl 1 §27, | ckmx
BEIIECTBA. XUMHUUYCCKHUC yup. peaknu-
ypaBHEHHS. 2-3 X, UX
38,39, | 4,5,6 | Pacuérsl o XUMHUYECKUM 3 Komngectso | §28, | tumax;
40 YPaBHCHUAM. BEIECTBA. yop. YMEHUS
MounsipHas 2,3 MMCaTh
Macca. peakuuu
Mounsipaslii u
00beM paccran-
41,42 |78 Turs! XAMHYIECKUX PEaKIIHil. 2 §29- | natp
30 ypaBHe-
yIp. HUE B
1-2; XUMHYEC
43 9 CKOpOCTh XUMHYECKUX PEAKIIHIA. 1 §31- KUX
Karanuzatopsr. 32 peakuuu-
yop. | sX.
2,6
44 8 IMpakTuyeckasi padora Ne5. 1 C.183
« [Ipr3HAKN XUMHYECKHX
peakuuii» Uucrpykrax Th
45 9 OG600IIIEeHHE U CHCTEMATH3AIHS 1 Peakiun §25-
3HAHUU N0 TeMe «H3menenus, paznoxxenusi, | 32
NPOUCX00SIUjUE C BEUECMEAMUN. coenunenus, | [10BTO
oOMeHa, pUTH
3aMelIeHUsS OCHOB
HBIE
TTOHSAT
ust
TEMBI
46 10 KonTpoasnas padora Ne3. o 1
Teme «H3menenus, npoucxoosujue
C seuecmeamu».

c
y4eOHH-
KOM,
MepHoIu
YEeCKOU
CHUCTe-
MOI,
aIrOpuUT
MOM
paccras-
JCHUS
ko3 Pu-
IUEHTOB
B
XUMHYEC
KHX
ypaBHe-
HUSIX;
YMCHHE
UHTETPU
poBath
3HAHUS
u3
¢buzukn
B
XUMHIO.

JMajnor,
paboTtatb
B mapax,
paboTtatb
C

YUUTEJIEM.

poBath
MOJTY4CH
HBIE
3HAHMA B
MpaKTU-
YeCKOH
JKU3HH.

[IpezenTanus

Tema 6. Teopusi 3JIEKTPOJIUTHYECKONH TUCCONUANNHU M CBOICTBA KJIACCOB HEOPraHU4YecKuX coequHenni (19 yacon)
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1

‘ PactBopenue kak puznko —

|1

‘ Honnas

| §34

’ dopmu- ‘ Dopmup ‘ dopmupo ‘ Dopmup ‘ [Ipe3enranus




XUMHUUYECKUH nporuecc. THurbl CBSI3b.
pactBopoB. IToBTOpHBIN KosaneutHas
uHCcTpyKTax 1o T.b. HETIoJIApHasT
H MOJISIPHAA
CBsi3b. lOHBI
4849 |23 DIIEKTPOIUTHYECKAS AUCCOLUALIUS Kucinora §35-
() u teopus D1 36,
yIIp.
1,4,5
50 4 HoHHBIE ypaBHEHHS PEaKIHil OcHoOBaHHE §37,
ymp.2,
5)
C.237
51 5 YcnoBus IpoTeKaHUs XUMHYECKUX §32,3
PeaKLuii MEKy pacTBOpaMu 7
3JIEKTPOJIUTOB JI0 KOHIIA C.240
52-53 | 6-7 Kucnotst B cBete TO/I §38,
yup.
3,4
54-55 | 8-9 OcnoBanus B cBete TOJ] §39,
yop.
3,5
56 10 Oxcupl, UX KiaccupuKanus u §40
CBOWCTBA. ymp. 3
57 11 Comnu, ux cBOMCTBA. §41
yup.
2,5
58 12 I'enernueckas cBsI3b MEXIY §42,
KJIacCaMU HEOPTaHUUECKUX yrp.
COECIMHEHHH. 2.4
59 13 IpakTnueckas pagora Neb. C.241
«CBo¥iCTBA KUCTIOT, OCHOBAHHH,
OKCHJIOB M coJieit». Uucrpykrax Th
60 14 OG6001IeHHE U CHCTEMATH3AIIUS IToBTO
3HaHuil o Teme: «PacTBopeHue u pUTH
PacTBOPBD». TOHSIT

ne 00

poBaHue
TIOHSITHM
o
pacTBo-
pax,
3JIEKTPO-
JIATHYCC
KOH
JICCOIH
arnuu,
HOHHBIX
ypaBHe-
HUSX,
KHCJIO-
Tax,
OCHOBa-
HUH,
COJISX,
OKCHJIOB,
OKHCJIH-
TEJIbHO-
BOCCTaHO
BUTEJIb-
HBIX
peakiu-
qX.

OBaHUE
YMEHUS
pabortath
c
y4eOHUK
oM,
ITOPUT
MaMH#
coCTaBIe
HUS
HMOHHBIX
ypaBHEH
Uit u
paccTaHo
BKHU

ko3 Pu-
IIUCHTOB
B
OKHCITH-
TEJIbHO-
BOCCTaHO
BUTEIIb-
HBIX
peaknuu-
SX.

BaHUC
YMEHUS
pabortath
WHUBUTY
aJIbHO U B
napax,
COTPYIHHU
4aTh C
YUYUTEIIEM,
yMEHHE
3a/1aBaTh
BOIIPOCHI.

OBaHME
YMEHUs
UHTETpU
poBath
3HAHUS O
paccTBo-
pax,
KHCJIO-
Tax,
OCHOBa-
HUSX,
COJIIX U
OKCHJAX
B
IIOBCE-
HEBHYIO
YKHU3Hb.

[Ipe3enTanus

[Ipe3enTanus

[Ipe3enTanus

IIpe3enTanus

[IpesenTanus




HOHH

BIX
peaki
155:0.¢
61,62 | 15,16 | OxucnurensHo- §43
BOCCTaHOBUTEIIHHBIE PEAKITHH ymp.
(OBP). 1,7
63 17 CBoiicTBa IPOCTHIX U CIOKHBIX IToBTO
BemectB B cBere TOJ] u OBP DHTB
MOHST
ne 0o
HOHH
BIX
peaxit
155:0.¢
64 18 IpakTnueckas pagora Ne7. C.242
Pemienue skcrepuMeHTaIBHBIX
3aga4 o teMme: «KOBP»
Hucrpykrax Th
65 19 OG600IIEHHE U CUCTEMATU3ALIUS IToBTO
3HaHUM 1o Teme «PacTBopeHue. pUTh
PactBopsl. CBOIiCTBa pacTBOPOB OCHOB
QJICKTPOJIHUTOB, HOHHBIC AaBHCHMUA,
OBPTS M HEIE
MOHST
us
TEMBI
66 20 HToroBasi KOHTpPOJbHas padoTa
Ned 3a xypc xumunu 8 kiacca
67,68 | 21,22 | AHamu3 UTOTOBOI KOHTPOJIBHOM C.244

pabortsl. [lopTperHas ranepes
BEJIMKUX XUMHUKOB.




Onucanne y‘l@ﬁHO-MeTOIlI/I‘IeCKOFO, MaATCPUHAIBHO-TEXHUYECCKOI'0 "N I/IH(l)OpMa]_lI/IOHHOFO

o0ecneueHus 06p330BaTeJILHOFO nmpoumecca.
HartypaabHble 00bekThl. Harypanbablie 00bEKThI, NCHIOIb3yeMble B 00yYEeHHH XUMHH, BKIIOYAIOT B e
KOJJIEKIIUM MHHEPAJIOB M TOPHBIX MOPOJ, METAJUIOB M CIUIaBOB, MMHEPAJbHBIX YAOOpEHMi, miacTMacc,
Kay4yKOB, BOJIOKOH U T. 1. O3HAKOMJICHHE y4YalIUXCsl ¢ 00pa3liaMi MCXOAHBIX BEIIECTB, MOJTYIPOAYKTOB U
TOTOBBIX M3/IENIUi MT03BOJIET MOJIYYUTh HAMJIAHOE MpEeICTaBIeHUE 00 3TUX MaTepualax, UX BHEIIHEM BH/IE,
a TaKkKe O HEKOTOPbIX (PU3MYECKMX CBOWCTBaX. 3HAUMUTENbHbIE Yy4eOHO-TIO3HABATENIbHBIE BO3MOXHOCTH
UMEIOT KOJUJIEKLMH, W3TOTOBJIEHHbIE caMuUMH oOydatromumucs. IIpenMersl miid Takux KOJUIEKIMM
COOMparOTCs BO BpeMs 3KCKYPCHU U IpYTUX BHEYPOUHBIX 3aHATUH.
Komnexknuu Mcnoip3yroTcss TONBKO Ui O3HAKOMIJICHHUS YYallUXCs C BHEIIHHM BHIOM M (PU3HMYECKUMHU
CBOMCTBAMM H3Yy4aeMbIX BELIECTB W MarTepuaioB. JlJii NpPOBEAECHUS XUMHUYECKUX OIBITOB KOJJICKIUH
HCII0JIb30BaTh HEJb3sl.
XuMHYecKHe peakTHBbl M MaTepHuajbl. OOpalleHHe CO MHOTMMH BeIeCTBAaMH TpeOyeT CTpPOroro
COOIIIO/ICHHST TIPABUJI TEXHUKU OE30MacHOCTH, OCOOEHHO TPH BBIOJHEHUU OMBITOB CAMHUMH YYaIlUMHCS.
Bce HeoOxoanMble Mepbl IPEAOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOUIMX JOKYMEHTAaX M MHCTPYKLUSAX, a
TaK)Xe€ B IOCOOMSIX ISl yUUTENEeH XUMHH.
Haubonee yacTo ucnonbpzyemble peakTUBBI U MaTepUabl:

1) mpocThlie BelecTBa - MeJlb, HATPHUHL, KAIbIIN, ATFOMUHHIN, MarHUH, )KeNe30, IUHK, Cepa;

2) oxcuabl — menu (1), kanpuus, xenesa (111), maraus;

3) KHCIIOTHI - CONsIHAs, CepHasi, a30THASL,;

4) OCHOBaHWUSI - TUAPOKCHU HATPHSI, THIPOKCHU KaJbIIUsl, TUAPOKCUT Oapus, 25%-Hblil BOJAHBIA PacTBOP
aMMMaKa;

5) comu - xmopunsl Harpus, meau (1), xemesa(lll); HuTpaThl Kamusi, HaTpus, cepedpa; CyiabdaTs
memu(1l), xenesza(ll), xenesa(lll), amomMunns, aMMOHHMS, KaJTusi, OPOMHT HATPHUS;

6) opraHMYecKHe COCJAMHECHHUS - Kpaxmaj, TIUIHUPHH, YKCYCHas KHCJIOTa, METHUJIOBBIH OpaHKEBBIi,
¢beHondranens, JaKkmyc.

Xumuyeckasi 1abopaTopHasi nocyaa, annaparsl ¥ npudopsl. XuMuuecKkas 1ocyja mnojapasjensercsa Ha
JIBE TPYIIIIbI: JIJIs1 BBIMOJIHEHUS OMBITOB YYAIIUMUCS U IEMOHCTPAIIMOHHBIX OMBITOB.

[TpuGopsl, anmapaTbl UM YCTAHOBKH, MCIIOJNB3yeMble Ha YPOKaX XHWMHH, TMOAPA3JCIAIOT Ha OCHOBE
MPOTEKAIOIINX B HUX (U3NYECKUX U XMMHUYECKHUX MPOLIECCOB C yYaCTHEM BEIIECTB, HAXOAUINXCSA B Pa3HBIX
arperaTHbIX COCTOSTHUSX:

1) npubopsl i pabOTHI C Ta3aMu - MOJYyYEeHHE, COOMpaHHWe, OYMCTKA, CYINKA, MOTJIOIIEHUE Ta30B;
peaKuu MEeXly IOTOKaMH ra3oB;

2) ammapaThl W TPHOOPBI Ui OMNBITOB C JKUJAKMMH W TBEPIbIMH BEIIECTBAMHU - IEPErOHKa,
¢GuIbTpOBaHNE, KPUCTAJUIN3ALIMS; TPOBEACHNE PEAKIIMIA MEXy TBEpAbIM BEIIECTBOM M >KHUJKOCTHIO,
KHUJKOCTBIO U KHUJKOCTHIO, TBEPIBIMH BEILIECTBAMHU.

BHe 3710if knaccuukanmu HaxoaATCA ABE IPYIIbl yueOHOH anmapaTyphl:
1). nns u3ydeHUs TEOPETUYECKUX BOIPOCOB XMMHUHM - WILIIOCTpAlMsl 3aKOHA COXPAHEHHS MaccChl
BELIECTB, JEMOHCTpAlUs 3JIEKTPONPOBOAHOCTH PACTBOPOB, IEMOHCTpAlMs ABW)KEHHUS HOHOB B
ANEKTPUYECKOM I10JI€; JUI U3YYEHUSI CKOPOCTU XUMUYECKOM peakiuy 1 XUMUYECKOIO PaBHOBECHS;
2). A WIIIOCTPAlMM XMMHUYECKMX OCHOB 3aBOJCKMX CIIOCOOOB IOJIYYEHMsS HEKOTOPBIX BEIIECTB
(cepHOl KHCIIOThI, aMMHAKa U T. II.).
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BcromoraTtenbHyl0o  poiib  WUTpalOT  U3MEPUTENBHBIE W HAarpeBaTelbHbIE MPHOOPHI,  Pa3IHYHBIC
MPUCTIOCOOICHHUS JIJIsl BBIITOJIHEHUS OTIBITOB.

Moaenu. OObEKTaMU MOJCTHPOBAHUS B XHUMHHU SBIISIOTCS aTOMBI, MOJICKYJIBI, KPUCTAJUIBI, 3aBOJICKHE
anmapartsl, a Tak)Ke MIPOUCXOAIINE Mpoliecchl. B mpenogaBaHy XMMUU UCHIONB3YIOTCS MOJIETH KPUCTAILIH-
YeCKUX PEIIETOK anmasa, rpadwura, cepsl, pochopa, okcuna yrnepona(lV), nona, xenesa, Meau, MarHus.
HaGopsl Mopneneil aroMoB [Uisi COCTAaBJICHHS NIAPOCTEPIKHEBBIX MOJENEH MOJEKYJl MpH H3yYEeHUU
OPraHN4YeCKON XUMHUH.

YuyeOHble MOocoOMsI Ha MeyaTHOH ocHoBe. B mporecce oOydeHHMs XMMHHU HUCIOJIB3YIOTCS CIEAYIOIIHE
Ta0JIUIBI TIOCTOSIHHOTO OJKcroHupoBaHus: «llepuonmyeckas cucrema xuMmMudeckux odnementoB J[. .
MenpeneeBa», «Tabnuua pacTBOPUMOCTHU KHUCJIOT, OCHOBAHUNM M coei», «DIEKTPOXUMUYECKUN Psf
HaNPSHKEHUNA METAJLIOBY.

Jljis opraHu3anyy CaMOCTOSITENIBHONH paboThl OOYYAIOIIMXCS HA ypPOKax HCIOJB3YIOT Pa3HOOOpas3HbBIE
IUIaKTHYECKUE MaTepuaibl: TeTpau Ha IeYaTHOM OCHOBE, KapTOUKH C 3aJaHUsIMH pa3HON CTerneHu
TPYIHOCTH JJI U3YYCHHUS HOBOTO MaTepHalia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUN yJaIIuXCsl.
JKPaHHO-3BYKOBbIE CPeICTBA 00y4eHHUsl. DKPAaHHO-3BYKOBBIE ITOCOOUS JENATCA Ha TPU OOJbILNE TPYIIIIbL:
CTaTHYHBIC, KBa3UJMHAMHYHBIC U TUHAMHUYHBIC. CTATHYHBIMHA SKPAaHHO-3BYKOBBIMU CPEJICTBAMU OOYYCHHUS
SBIIAIOTCS AUAa(QUIBbMBI, TUANIO3UTUBEI (CIaibl), eIMHUYHbIE TpaHCcHapaHThl 1 rpadomnpoekropa. Cepuun
TPAHCIIAPAHTOB TIO3BOJISIOT HIMUTHPOBATH JIBFDKEHUE ITyTEM ITOCIICIOBATSIIEHOTO HAIIOKCHHSI OJTHOTO TPaHC-
napanTa Ha apyroii. Takue cepuu OTHOCST K KBa3UJUHAMUYHBIM 3KPaHHBIM ITOCOOHUSIM.

JIMHAMHYHBIMA ~ DKPAHHO-3BYKOBBIMH  TIOCOOMSIMH  SIBIISIIOTCS ~ NPOWM3BEICHHS  KHHeMarorpada:
JOKYMEHTAJIbHOTO, XPOHHMKAJIBHOTO, MYJIbTHILTUKAIIMOHHOTO. K 3TOH ke TpyIime OTHOCATCS 3KPaHHO-
3BYKOBBIE CpEACTBa OOY4YEeHHs, JUIsl MpEeAbABICHUS MHPOPMAIUU KOTOPHIX HEOOXOIMMa KOMIIbIOTEpHAS
TEeXHHKA.

Texuuyeckue cpencrBa o0ydyeHus. [Ipy KOMIUIEKCHOM HCIONB30BAaHUM CPEICTB OOY4YEHHs] HeuzOexkeH
BOIIPOC O BO3MOXKHOCTH 3aMEHbl OJJHOTO IOCOOUS APYTUM, HAlpUMEpP JEMOHCTPALMOHHOIO WJM Jlabopa-
TOPHOTO OIBITa €ro u3o0pakeHWeM Ha 3KpaHe. MHbopmaius, copepx amiascss B AKpaHHOM MOCOOHH,
MPEACTABISIET COOOW JIHMINb OTPAKEHHWE PEATbHOTO0 MHpa, W TMOATOMY OHAa JOJDKHA HMETh OIMOpYy B
YyBCTBEHHOM OMBITEe 00ydaromuxcs. B mpoTuBHOM ciydae GpopMHUPYIOTCS HENpaBUWIbHbIE U (HOpMaTbHBIE
3HaHuA. OcOOeHHO omacHo (OPMUPOBAHME HMCKAXKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEICTABIICHUH,
MOCKOJIbKY 9KpaHHOE MPOCTPAHCTBO M BpPeMs 3HAYUTENHHO OTIUYAIOTCA OT PeajbHOr0 MPOCTPAHCTBA U
BpEMEHH. DKpaHHOE MOocoOue HEe MOXKET 3aMEHUTh COOON pealibHbIil 00BEKT B MPOIIECCE €ro MO3HAHUS
BBHJIy TOTO, YTO HE MOXET OBITh MCTOYHHKOM YYBCTBEHHOT'O OITBITA O CBOWMCTBAX, CYNIECTBEHHBIX IPHU
M3YYCHUH XUMUU: I[BETE, 3alaxe, KPUCTANIMYEeCKOM CTPOCHHUU U T. 1. B TO ke BpeMs MpH HAIUYUHU Yy
YYaIuUXcsl JTOCTATOYHBIX YYBCTBEHHBIX 3HAHWHM Ha HEKOTOPHIX dTAammax OOYYEHUs BOCIPOU3BEACHHE XUMHU-
YEeCKOr0 OIbITa B OJKPAaHHOM TOCOOMM MOXET ObITh OoJyiee I1e1ecoo0pa3HbIM, Ye€M €ro MOBTOpHAas
JI€MOHCTpPALIHSL.

Ilnanupyemble pe3yJbTaThl H3y4YeHHUs] Y4eOHOI0 mpeaMera.

B pe3ynbrare nzydenus XumMun Ha 6a30BOM YPOBHE YUCHUK JTOJKEH
3HATL/TMIOHUMATD:

® XUMHUYECKYI0O CHMBOJIUKY: 3HAKH XHUMHUYECKHUX OJJIEMEHTOB, (OpPMYIbl XHUMHYECKHX BEIIECTB,
YpaBHEHUSI XUMUYECKUX PEAKIUH;

® BAXHEHIINE XUMHUYECKHE TIOHATHS: BEIIECTBO, XWMHYECKHUH JJIEMEHT, aToM, MOJEKYya,
OTHOCUTEIIbHBIE aTOMHAsI M MOJIEKYJIsipHasi MacChl, MOH, aJUIOTPONUS, U30TOMbI, XUMUYECKasl CBS3b,
AIIEKTPOOTPHUIIATENHPHOCTD, BAJICHTHOCTh, CTETICHh OKHCJICHHS, MOJIb, MOJISIPHAsT Macca, MOJISPHBIN
00BbEM, BEIIECTBA MOJICKYISPHOTO U HEMOJICKYISPHOTO CTPOEHUS, PACTBOPHI, JIEKTPOIUT U
HEDIJICKTPOJIUT, AJICKTPOTUTHUECKAS UCCOIMAINS, OKHCIUTEIh W BOCCTAHOBUTEIh, OKUCICHHE H
BOCCTAHOBJICHHE, TEIUIOBOM J(P(PEKT peakiuu, CKOPOCTh XUMHUYECKOW pEaKIuH, KaTajus,
XUMHUYECKOE PaBHOBECHE, YIIIEPOAHBIN CKelleT, YHKIIMOHAbHAS TPYIINa, H30MEPHsI, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHHUS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, MEPUOAUUYECKUN
3aKOH;



® OCHOBHBIE TEOPUM XHUMHUHU: XUMUUYECKOW CBS3H, DJIEKTPOIUTHUUYECKON AUCCOLMAIIMHN, CTPOCHHS
OpraHUYEeCKUX COCTMHECHUI;

e BaKHEHIIME BEIIECTBA U MaTepHalIbl: OCHOBHBbIE METAJUIbI U CIUIABbI; CEpHas, COJIAHAs, a30THAs U
YKCYCHAsl KUCJIOTBI; IIEI0YH, AMMHAK, MHHEpPAIbHBIC YIOOpEHUs, METaH, 3TUJICH, alleTUJICH, OCH30JI,
ATAHOJI, XUPBI, MbUIA, TJIOKO3a, caxapo3a, Kpaxmas, KieTrdyaTka, OEJKH, HCKYCCTBEHHBIE |
CUHTETUYECKUE BOJIOKHA, KAYUYKH, I1JTACTMACCHI;

YMeTh:

® Ha3bIBATh: 3HAKM XUMHYECKHUX OJIIEMEHTOB, M3yYCHHBIE BEIIECTBA [0 «TPUBHAIBHOW» WU
MEXIyHAPOAHOW HOMEHKIIATYPE;

® OmpeaesiTh: BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB, TUIl XUMUYECKOU CBS3U B
COCAMHEHMSX, 3apsii MOHA, XapaKTep CPeabl B BOJHBIX PACTBOPAX HEOPraHMYECKUX COCIAMHEHUU,
OKHCJIUTEIb U BOCCTAHOBUTEIIb, NMPUHAJJICKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCaM OPTraHMYECKHUX
COCTMHEHHI,

® XapaKTepHM30BaTh: JJEMEHTHl MAJIbIX IMEPHUOJOB IO HMX MOJIOKEHUIO B TMEPUOJAUYECKONU CHUCTEME
JI.W.MenpeneeBa; oOlIHe XHMHYECKHE CBOMCTBA METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKHX M OpPraHWYEeCKUX COCAMHEHUM; CTPOCHUE M XMMHUYECKHE CBOMCTBA HM3YUYEHHBIX
OPraHUYeCKUX COCUHECHUM;

e O0BSICHATBH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT MX COCTaBa M CTPOCHMS; MPUPOAY XUMUUYECKOU
CBs3U (MOHHOM, KOBaJICHTHOM, META/UIMYECKOW), 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW pPEaKIuu U
MTOJIOKCHUS XUMHYECKOTO PABHOBECHS OT PA3IMYHBIX (DaKTOPOB;

e BBINOJHATh XUMHYECKUM SKCIEPUMEHT [0 PACMO3HABAHUIO BAXHEWUIIMX HEOPraHUYECKUX
(KUCIIOpO, BOAOPO, YIIACKUCIBIN a3, aMMHAaK, PAaCTBOPBI KUCJIOT | HISNIOYeH, XJIOpHI-, cyibdar -,
KapOOHAT-MOHBI, MOHBl aMMOHHUS1) M OPTAaHUYECKUX BEIICCTR;

¢ BBIYHCJIATH. MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA 10 (OpMyJie COCIUHEHUS, MACCOBYIO JIOJTIO
pPacTBOPEHHOTO BEIIECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA, O0OBEM HMIIM MAacCy PearcHTOB WIIH
MPOAYKTOB PEAKIIMH.

® MPOBOAUTH CAMOCTOSITEIBHBIN MOUCK XUMHUYECKOW WHGOPMAIIMU C HWCIOIH30BAHUEM Pa3TUYHBIX
HMCTOYHUKOB (HAyYHO-TIOMYJSIPHBIX H3JaHWUN, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MuTepHeTa);
HCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUHU I 00paOOTKU U TIepejaul XUMUIEeCKOH HH(OpMaIIUU U
€€ MPEJICTABIICHUS] B pa3JIMUHbBIX (popMmax;

®  HCHOJIb30BATHL NPHOOpPEeTeHHbIC 3HAHMS W YMEHHMSl B TNPAKTHYECKOH JeSiTeIbHOCTH U

NOBCEJIHEBHOM sKU3HM 1JI51:

O0OBSACHEHHS] XUMHUECKHUX SIBICHHM, MPOUCXOAIINX B MPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

ompeJieJIeHUs] BO3MOXXHOCTH TMPOTEKAHHUS XUMHUYECKUX MPEBPAICHUN B PA3JIMYHBIX YCIOBUAX HU

OIICHKH X ITOCJIEICTBUM;

® HSKOJIOTMYECKH I'PaMOTHOT'O TIOBEACHUS B OKPYKAIOIIEH Cpeie;

OLICHKU BIIUSIHUSI XUMUYECKOTO 3arpsi3HEHUs] OKPYKAIOIIEH Cpelibl Ha OpraHu3M 4YellOBEKa U APyrue

JKUBBIE OPTaHU3MBI;

e (OesomacHOro oOOpalieHHWss C TOPIOYMMH UM TOKCHUYHBIMH  BEIIECTBAMH, J1a0OPATOPHBIM
000pyIOBaHUEM;

® [IPUTOTOBJICHHS PACTBOPOB 3aJJaHHOM KOHIIEHTPAIIMU B OBITY M Ha MIPOU3BO/ICTBE;

KPUTHYECKOW OLIEHKH JOCTOBEPHOCTH XHMHUYECKOH HH(OpMaIMK, MNOCTyNamolled U3 pa3HbIX

HCTOYHHUKOB.

JIOKyMEHTBI:

7. Ilpuxa3z MunoOpHayku ot 17.12. 2010r. Ne 1897 «OO6 yTBepkaeHuH U BBeAcHUU B aericteue ®I'OC
0O00»

8. IIpuxa3z MunoOpHayku ot 17.05.2012 Ne 413 «O0 yrBepxkneHnn u BBeaeHuu B aerictaue GI'OC
cpemHero( MOJIHOTO) O0ITero o0pa3oBaHUsD»



9. ITucemo MunwucrepctBa oOpasopanus U Hayku PD ot 19 ampens 201 1. Ne03-255 «O BBemeHun
(denepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEe/IbHBIX CTAHIAPTOR OOIIEr0 00pa30BaHMS

10. Ilpuka3 MunoOpuayku Poccuu ot 7 utons 2012 r. Ne 24480 «O0 yTBepkaeHuH (peaepaabHOro
rOCyJapCTBEHHOI'O 00pa30BaTENBHOIO CTAaHAAPTa cpeqHero (TOJIHOTO) 0OLIero 00pa30BaHuUs

11. denepanbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO CTAHAAPTa OCHOBHOTO OOIIETO 00pa3oBaHUs
(mpuka3z MunucTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanun ot 17 nexadps 2010 r. Ne 1897)

12. IIpumMepHbIe TpOrpaMMBl 10 YUeOHBIM peaMeTaM (eaepaabHoOro 6a3ucHOro y4yeOHOro TiiaHa.

Pexomenayemas Jurepartypa.
1. Jlutepartypa, HCNOJb3yeMasi YYHTeeM:

- OCHOBHasA Tumepamypa
1. Tabpuensn O.C. [Iporpamma kypca xumuu 1 8-11 kimaccoB 061ieo0pa3zoBaTeIbHbIX YUpEKASHUNH. — M.:
HApoda;

2. I'abpuensan O.C. Xumus: 8 kiacc : yaeOHUK U1 00111e00pa3oBaTenbHbIX yupexaenuii. — M.: [lpoda.

- 0ONOIHUMENbHASL TUMEPAmypa

1. T'abpuensu O.C. Mzywaem xumuto B 8 k.. aunakruyeckue marepuansl / O.C. I'aGpuensn, T.B.
CmupHoBa. — M.: biuk mnoc

2. Xumus: 8 Kjacc: KOHTPOJbHBIE U TpoBepouyHbIe padoThl K yueOHuky O.C. I'abpuensna «Xumus. 8 kimacc»
/ O.C. I'abpuensH, I1.H. bepe3kun, A.A. Ymakosa u ap. — M. : Jlpoda;

3. I'abpuensn O.C., Buckoboitnukoa H.IIL., flmykoBa A.B. HactonbHas knura yuurens. Xumus. 8 KiI.:
Meroaunueckoe nocodue. — M.: Jlpoda;

4. I'abpuensu O.C., Pynos H.H., TonkynoB B.M. Xumuueckuil skcrepumMeHT B mikoje. 8 kiacc. — M.:
Apoda

5. Anxumuk (http://www.alhimik.ru/) - oquH U3 Ty4dMx caiToB PyCCKOS3BIYHOTO XUMUYECKOro MHTepHeTa
OpPUEHTUPOBAHHBIN HA YUUTENS U yUCHHUKA, PENOIaBaTeNsl U CTYIEHTa.

2. Jlutepatypa, pekoMeHayeMas IJIsl y4aluXxcs.
- OCHOGHas TUumMepamypa
[Nabpuensan O.C. Xumust: 8 kiacc : yueOHUK i 0011eo0pa3oBaTesIbHbIX yupexaeHuid. — M.: [lpoda.
- 0ONoOIHUMeENbHAS TUmepamypa
1. XKypHan «Xumus B IIKOJIEM;
2. Kontpen - Xumus s Beex (http://kontren.narod.ru). - uadOpMaIimoHHO-00pa30BaTENbHBIN CAaUT JUIS TEX,
KTO M3Yy4aeT XUMHIO, KTO €€ MPENoJaeT, JUIsl BCeX KTO MHTEPECyeTCs] XUMHEH.
3. Anxumuk (http://www.alhimik.ru/) - oquH U3 Ty4mmMx caliToB pyCCKOS3BIYHOIO XuMuueckoro MHTepHeTa
OpPUEHTUPOBAHHBIN HA YUUTENS U yUSHHKA, IPenogaBaTess U CTyACHTa.
4. DHIMKJIONEANYECKUH CIIOBAaph FOHOI'O XMMHKA

3. Meaunapecypchbl.
— CD «Heopranudeckast XuMUs», U3JIaTENBCTBO «Y YUTEIb)»
— CD «llIxoma Kupwmina u Medoaus», n31aTeabCTBO «Y UUTEITh)
— Xwuwmus. [Ipocsenienue «Heopranndeckast Xumus»,. 8 kiacc. (Ha 2-X TUCKax)
—  Xwuwmwus (8-11 xmacc). Bupryansnas nabopatopus (yaeOHOE 2JIEKTPOHHOE U3/IaHNE)



